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Let Freedom Ring! 


From the moment the spirit of '76 was 
born with the shot heard ‘round the world 
and proclaimed with the ringing of the 


Liberty Bell ...sounds have played a vital 


part in our American freedom! 

Today, the freedom of every man, wo- 
man and child of this nation is inseparably 
linked with another sound — the protective 
roar of great new jet aircraft like Convair’s 
delta-wing supersonic F-102A all-weather 
Interceptor. 

The modern minutemen of the U.S.A.1 
Air Defense Command who fly these jet 
aircraft for your protection never relax 


their vigil. Let Freedom Ring! 


CONVAIR 








FOR 3000 PSI 
PNEUMATIC 
SYSTEMS 


to) i feliem’/. 18) 4 =) 
REGULATORS 
INTERLOCK VALVES 


Stratos’ Western Branch now is turning out sole- 
noid valves and pressure regulators for 3000 psi 
pneumatic systems. Light, reliable, precision-built, 
they complement the large group of Stratos pneu- 
matic equipment for aircraft. 


Solenoid valves are made in two types, each 
produced as: normally closed, normally open, and 
normally closed with manual override. Designed 
for continuous duty in aircraft pneumatic systems, 
Stratos 3000 psi solenoid valves are compact, light, 
and simple to install. Drawing less than 1 amp, 
they are fast acting (0.020 sec.) and their reliable 
performance remains unaffected by temperatures 
of —65°F to over 165°F 


Flow capacities are equivalent to a 0.040” sharp 
edge orifice for the direct-operated size and to 
0.312” for the larger air relay type. The solenoid 
of the smaller model is used in the higher-flow air 


relay unit. 


Exptoted view of Both types are available as either complete units—or 
ode! 7006 ‘ 
solenoid valve 
core, assembly 
and body 


as core and seat assemblies which can be threaded 
into housings integral with the mechanism to be 


controlled. 
Model 70098 
solenoid valve 
core 


Photos not to scale 


Mode! 7002 
pressure regulator 


Pneumatic Pressure Regulators by Stratos 
provide a wide range of adjustable downstream 
pressures and are designed to operate with 3000 
psi supply. 


The high flow model, with a flow capacity equiva- 
lent to a .115 diameter sharp edge orifice, can be 
adjusted to downstream pressures from 400 to 


1500 psi. Downstream proof on this pilot operated 
unit is 5000 psi. 


The poppet-type, medium flow regulator illustrated 
delivers a capacity equivalent to a 035 diameter 
sharp edge orifice, adjustable downstream pres+ 
sures range from 100 to 800 psi., proof pressure 
is 1500 psi. 


For more complete data on Stratos’ 3000 psi solenoid valves 





Provides pneumatic and electrical interlock to pre- 
vent premature energization of devices in series 
with actuator of interlock vaive 


INTERLOCK VALVE 
pneumatic electric 


Pressure: 

Rated 400 to 1500 psi. 
Proof 3000 psi 

Burst 4000 psi 
Control: Mechanical 
Interlock switch rating 
at 30 V dc or 250 V ac 
is 10 amps. 

Weight: 1.2 pounds 
Ambient temperature 
range: —60°F to 165°F 











and pressure regulators, write to: Stratos’ Western Branch: 
1800 Rosecrans Avenue, Manhattan Beach, California 


Stratos Western Branch also makes: 
ACTUATORS - COMPRESSORS - EJECTORS - CONTROLS 


STRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


Main Plant: Bay Shore, L.!., N.Y. Western Branch: 1800 Rosecrans Ave., Manhattan Beach, Calif 
West Coast Office: 1355 Westwood Bivd., Los Angeles, Calif 


Accessory systems and precision equipment for alroraft 





NEW"No-MAG” 
ACCO}F NON-MAGNETIC AIRCRAFT CABLES 


products 


q 
| 


GOOD THERMAL CHARACTERISTICS 
CORROSION RESISTANT 

HIGH FATIGUE RESISTANCE 

HIGH ABRASION RESISTANCE 
PREFORMED CONSTRUCTION 


Eliminates Instrument Interference! 


e Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 


new non-magnetic aircraft cable. If 


you did not see it, ““NO-MAG’’ has 
these characteristics: 


NON-MAGNETIC PROPERTIES... 
“‘NO-MAG”’ cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
—in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
“‘NO-MAG”’ cable eliminates instru- 
ment interference from cable mag- 
netism. 

CORROSION RESISTANCE... 

New ‘“‘No-MAG”’ cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel. 


GOOD THERMAL CHARACTERISTICS... 
The thermal expansion character- 
istics of new “‘NO-MAG”’ cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 
ture. 


HIGH FATIGUE RESISTANCE... 
Preformed construction and careful 
processing give new ‘‘NO-MAG’”’ 
cable high fatigue resistance. 

HIGH ABRASION RESISTANCE... 
New “‘No-MAG”’ cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 
TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with ‘‘NO-MAG’”’ 
on many applications where the 
characteristics of ‘‘NO-MAG’’ are 
required. 

USE WITH SWAGED TERMINALS... 
Swaged terminals can be applied to 
standard AN dimensions. 

COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS... New ‘‘NO-MAG”’ 
is furnished in sizes from 1/16” to 1” 
in all of the standard aircraft cable 
constructions. 


Get the complete story on this new technical development 
for the aircraft industry. Write today to Detroit office. 


agco 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 


PVigda-bal 
Cable 


Swaged 





601 Stephenson Building, Detroit 2 


Fittings 


y | 2216 So. Garfield Ave., Los Angeles 22 ¢ Bridgeport 2, Conn. 
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Phillips 66 


PRESENTS 


MILESTONES 


Smallest Airport 


The experiment of an Air Force jet fighter-bomber 
leaping into the air from a truck reveals some inter- 
esting developments in future air combat. Should 
large forward airfields be knocked out, it will still 
be possible to give troops close air support or to 
carry out other fighter-bomber missions. 

The fighter is launched from a heavy truck hooked 
to a caterpillar tractor. The truck is equipped with 
a launching device used to launch the Martin 
Matador guided missile. The truck can be taken to 
any spot and when a mission is ordered, the pilot 
“entrucks,” runs his jet engine at full speed, sets 
off a “booster bottle’’—and the plane takes off. 


AVIATION PRODUCTS 


The first Wright planes were assisted on the take-off 
by a launching device. The plane was attached to a 
cable. The cable ran through pulleys and was hooked 
to a heavy weight, suspended in a tripod mast. When 
the weight was dropped, the plane was shot forward 


into the air. 


It’s Performance that Counts! 


i ceo ed performer in research and 
uiacturing to meet aviation need 
ae Petroleum Company took ae 
pt aoe bis early, crucial setting up of 
— or aviation fuels and lubricants. 
ndeed, Phillips has led the way in th 
Production of many of the major ing diz 
ents of aviation £asolines, ; eas 
has ony. Philips Petroleum Company 
as the ighest yield of aviation gasoli 
per barrel of crude oil Processed, x“ 
a fuels, it’s performance that 
s. And military and commercial 
Operators know they get sx er perf “a 
ance from Phillips 66 products satis 


AVIATION DIVISION 
PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE. OKLAHOMA 








READY 


FOR 


OUTER SPACE... 


The missile that can fly right out of 
this world is no longer years away. 


AC is working now with top 
scientists and engineers, translating 
dreams and theory into electronic 


circuits capable of directing missiles 


x 
1 
u 


to the outer reaches of space. 


AC stands in the very front lines of progress with an 
enviable record of outstanding successes in electro- 


mechanical research, engineering and production. 


AC is ready now — not tomorrow, but today! 


ELECTRONICS DIVISION (X9: GENERAL MOTORS 





A FEW OF THE New 








Hydraulic Motor with Constant Gain Nose 


V I< K i R$ Anti ra Mt Control Whee! Steering Valve 
AIRBORNE HYDRAULIC VALVES 


from New “'Concept-through- 
ae 


oduction”’ Facilit \ pet 
Production” Facility je 
at El Segundo Division Flow-Sensitive 

Pressure Regulator 


The valves shown are representative of an expand- 

ing line being built to meet rapidly advancing Motor with Constant 

airborne requirements. They were developed in Speed Valve 

close cooperation with the airframe and power 

plant engineers who are using them. They are 

products of Vickers El Segundo (California) Divi- 

sion, which has complete engineering, laboratory 

and production facilities for ‘concept-through-pro- 

duction” of airborne hydraulic valves. ; Pump Control 
Thoroughly experienced in the requirements of q ; Valve 

aircraft systems and working closely with the 

Detroit organization, the El Segundo staff can 

quickly solve new problems in design. As soon as 

the prototype is approved, it becomes a production 

item in minimum time. Ask the nearest Vickers 

Application Engineer for further information or 

write for Bulletin A-5209. 


VICKERS INCORPORATED 


ADMINISTRATIVE and ENGINEERING CENTER Relief Valve with 
Department 1400 @ Detroit 32, Michigan Thermal Protection 
Application Engineering and Service Offices 
El Segundo, California, 2160 E. Imperial Highway + Arlington, 
Texos, P.O. Box 213 * Detroit 32, Michigan, 1400 Oakman 
Bivd. * Washington 5, D. C., 624-7 Wyatt Bidg. + Additional 
Service facilities at: Miami Springs, Florida, 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE “TWX” DES 
CABLE: Videt. Detroit 
sR pr t e: The Sperry Gyroscope Co. Ltd.—Greatwest Road, 
ny hx t 1 


Power Control 
Flow Regulator 


Design, Development, Testing and Manvu- 
facturing at El Segundo Division of Vickers 
Incorporated. 




















Top phote shows missile tank constructed of two forged 
and machined end cops and center section of tubing 
Middle photo shows assembled tank. The Uniwelds are 
locoted in the approximate center of the bright machined 
bands. Bottom photo shows a tank that has been pres 
sured to bursting with 2'/2 times normal operating 
pressure. Note that the split crosses both weld plones 
with no tendency to divert and follow the weld 


graphic proof of 100% parent metal weld strength 


Missile components, like the overall Missile System, have demanded that their 
designers and engineers pioneer with fresh thinking and new ideas in order to 
keep abreast of modern guided missile research and development. A case in 
point is MENASCO’S design and production of air tanks for the Nike missile 
featuring MENASCO’S now-famous Uniweld process, an exclusive method of 
pressure welding. 


The twelve-inch diameter welds in the Nike tank fuse in two operations approxi- 
mately 34 square inches of alloy steel. Because the Uniweld maintains parent 
metal strength, no increase in local wall thickness is needed and the tank becomes 
virtually a one-piece vessel. 


: , One of MENASCO’S Uniweld machines in 
Thus, MENASCO’S pioneering work in Uniwelding of missile tanks has opened operation. This exclusive MENASCO pro- 


entire new fields of pressure vessel applications where high strength welds make cess is gaining wide acceptance in the 
the difference. oircraft and missile fields. 


Specialists in Aircraft Landing Gear 


menasco manufacturing company 
805 SOUTH SAN FERNANDO BOULEVARD, BURBANK, CALIFORNIA 
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The New 680 Aero Commander 


WITH LEAR ABUNDANTLY DESIGNED INTO IT 


When the high-performance Model 680 “Super” Aero Commander was at 
the design stage, specific structural and space provisions were made for 
Lear equipment—complete Lear L-2 autopilot system with automatic 
altitude control and automatic approach coupler — Lear Lvtr-36 vur 
crystal-controlled 36-channel transceiver—Lear Model 2200 marker beacon 
receiver — Lear apF-l14c automatic direction finder—Lear LTRA-6 VHF 
transceiver system with omni—Lear broadband vur antenna. All these 
units have been installed in company demonstrators, and Aero Design 


and Engineering Co. officially offers this complement of Lear equipment. 


Take a tip from the builders of the great new 680 “Super”... specify Lear! 


L 2 A Se LEARCAL DIVISION, 3171 S. BUNDY OR., SANTA MONICA, CALIFORNIA 











During straight and level flight, 
the precision cam must provide 
maximum fuel efficiency to 
assure the maximum range. 


Immediate full power is required for split-second takeoff 
and vertical climb to extreme altitudes. The Holley three 
dimensional cam must automatically compensate for 
instantaneous changes in altitude and temperature. 


How the Holley three dimensional cam 
functions as an automatic co-pilot 


The job of the Holley Power 
Control for jet aircraft is to 
sensitively control engine power 
according to the pilot’s require- 
ments and, at the same time, 
make automatic adjustments 
for split-second variations in 
altitude, pressure and tempera- 
ture. The “brain center” of ad- 
vanced Holley controls is a 
three dimensional cam which is 
so contoured that it can adapt 
itself to all combinations of 
atmospheric temperature and 


pressure, from Thule to the 


Equator and from sea level to 
extreme altitudes. 

In addition to the automatic 
compensations made for the 
pilot by the three dimensional 
cam, it interprets the pilot’s 
request for changes in power. 
It’s the most important link 
between cockpit and engine. 

The three dimensional cam, 
like the power control itself, is 
designed, engineered and manu- 
factured by Holley—one of the 
world’s foremost power control 
manufacturers. 


During combat, the complex 
surface of the three dimensional 
cam becomes the pilot's most 
sensitive assistant by automat- 
ically compensating for changes 
in pressure and temperature. 


Typical “brain center” of a Holley aircraft engine 
control. Note the delicate machined surfaces. 
Each plays a vital role in mechanically regu- 
ating the engine under varying conditions. 


11955 E. Nine Mile Road ° Van Dyke, Michigan 


LEADER IN THE DESIGN, DEVELOPMENT, AND 
MANUFACTURE OF AVIATION FUEL METERING DEVICES 

















TWIN FEATURES FOR THE TWIN-BONANZA are weight saving and rigidity 


through use of magnesium sheet for the elevators, rudder and ailerons 


Private planes, too. 


made with 


| 7 T VONT T 
M A N KSI U Vl LUXURY TRANSPORTATION for six people is provided in the 
L ( y é stylish Twin-Bonanza. Lightweight magnesium contributes sig 
nificantly to a top speed of 214 mph—a range of 1650 miles. 


Vital areas of the new Beechcraft Twin-Bonanza are 
made with magnesium for extra lightness . . . extra rigidity 


Less weight and greater rigidity. Design simplicity and cost 

reduction. These are benefits of magnesium that Beech Aircraft 

Corporation has utilized for many years. They build an out- 

standing product using this lightest of all structural metals. 

You can do the same thing. 

If lighter weight will improve yout product, if extra strength 

will do it, or simplified design and fabrication—then the best 

choice of metal for you is magnesium! 

You'll get prompt attention from your nearest Dow sales office, PARTS MADE OF MAGNESIUM SHEET ore indicated by dork 


or THE DOW CHEMICAL COMPANY, Magnesium Sales VDept., creas in this diagram of the new Beechcraft Twin-Bonanza. 


MA 359G-2, MIDLAND, MICHIGAN. 


you can depend on DOW MAGNESIUM 
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Douglas ASD 8-5 Automatic Pilot 








SP-30 designed for new Jet 


and Turbo-prop Transports 


Sperry’s experience in designing and building flight 
control systems for multi-jet aircraft has enabled 
Sperry engineers to design the new SP-30 Flight 
Control System to meet the requirements of the air- 
liner of the forthcoming jet age. This system is 
based on an entirely new concept of flight control 

In 1946 Sperry introduced its now-famous 
Model A-12 Gyropilot® to the airlines. Since that 
time, this system has been installed in hundreds of 
DC-3s, DC-4s, Convairs, Stratocruisers, DC-6Bs 
and DC-7s, and is in daily use by most of the major 
airlines. 

Later models were designed for many military 


applications in high-speed jet and turbo-prop 





FLIGHT CONTROL SYSTEM 


aircraft. By working in close cooperation with the 
military and the design groups of Boeing, Douglas 
and Lockheed, Sperry developed flight control sys- 
tems for the B-47, B-52, A3D and the C-130 
Thousands of these aircraft are being flown today 
by these flight control systems 

With this broad, unparalleled experience, Sperry 
engineers have now designed the SP-30 to meet the 
needs of tomorrow’s jet and turbo-prop commer- 
cial airliners. For further information, write our 


Aeronautical Equipment Division. 


: GYROSCOPE COMPANY 


DIVISION 


OF SPERRY RAND CORPORATIOA 
Vv 








CASTERS 


LOCKHEED AIRCRAFT CORP., MARIETTA, GEORGIA 
vee MOVES FRAGILE INSTRUMENTS SAFELY 





a 


SERIES SH300 


Time-tested by the 
Aviation industries, 
this Faultless Caster 
is acclaimed for its 
use of standard, in- 
terchangeable wheels . . . absorption of high 
impact shocks through use of large, durable 
springs under constant compression... 


This Lockheed truck 
provides a cushioned 
ride with thick foam- 
rubber lining and Fauilt- 
less Double Action 
Spring Casters. 





spring and draw bar assembly a separate, The Fauitiess SH 332-12 x 3 Double Action Spring Caster has a unique 
interchangeable member. Choice of spring construction that maintains a level load on trucks when moving over 
tensions allows specialized use of this caster, irregular floors. Wheels contact floor surface at all times—eliminate 
according to loads carried and terrain en- bounce—don't raise truck when mounting obstacles or drop when pass- 
countered. ing over depressions in the floor. 


How Lockheed Aircraft Corporation, Marietta Division, materials handling engineers move the B-47's multitude 
of electronic devices provides the basic information of how your own materials handling problems may be solved. 
A truck was needed to move the airplanes’ electronic equipment without damage. In cooler to facilitate their move- 


ment and carry the load safely through the production locations and inspection stations, the Transportation ——— 


ment of Lockheed decided upon a foam-rubber lined truck mounted on Faultless Double Action Spring Cushion 
Casters equipped with pneumatic wheels. Faultless 
Casters were selected since they best fulfilled the 
requirements of providing a smooth, jolt-free, low 3 

cost ride for the electronic instruments. We can solve 

your caster problems, as we have for many in the FEATU RES EXCLUSIVE WITH 
industry. Simply call your local Faultless Caster 

Distributor listed in the yellow pages of your phone A IRMAS TER CA Ss TERS 
directory, or write us today. 





ated _ @ Shock-Absorbing Spring 

Two of many AIRMASTER Caste rs Action parallel to the center line 

° . of King Bolt to balance the load 

produced for the Aviation Industry ? pre maangbi ine detee 

tact with floor at all times, re- 

gardiess of rough floors or 
bumpy terrain. 

Made in ac- 
cordance with Caster wheels of stand-@ 
Military Speci- ard design are easily inter- 
Geotions. wise changeable with stock wheels 
for specifica- ar . 
tion data. r to minimize maintenance 

. ’ and “down” time. 


DUAL-WHEEL 

SPRING ACTION 
SPRING LOADED 

FORMON LOCK Grd SHAVE : @ Spring Action Caster continues to func- 


tion as conventional Caster in case over- 
load exceeds maximum spring load 
rating. An important sofety factor to 
load operators. 














Beyond the Point-of-No-Return... 
A New Meaning for Dependability 


DOUGLAS C-124 


Regardless of the plane or the mission, rugged 
dependability means everything beyond the point 
of no return. 

Cline Electric supplies new assurance of safe ar- 
rival! The Cline Regatrol, wide-frequency-range 
(380-1000 cycles) Magnetic Amplifier Exciter 
Voltage Regulator, with the USAF B-1 alterna- 
tor, now in widespread use on the T-29, C-97, and 
C-124, has logged more hours of dependable flying 
time than any other military aircraft voltage 
regulator. 

Cline Electric’s Magnetic Speed-Positioning De- 
vices have also proved their dependability in han- 
dling other complex electronic control problems, 

Cline Electric means rugged, trouble-free 
dependability. 

Most Magnetic Amplifier Voltage Regulators 
now flying are Cline built. 


44IM hk Aha TFL 


BUILDING PRECISION INTO TARGET ZERO 





Aircraft Products Division 
CLINE ELECTRIC MANUFACTURING COMPANY 
3405 West 47th Street © Chicago 372, Iinois 














This “Bird” is the man-made satellite 


surer; controls for many of the variable 
checking. 


How would 
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as visualized by an 
artist. Fenwal makes many things to make flight safer and 
that need constant 


SOLAR ULTRAVIOLET- 
RAY COUNTER ~ 
“~~ 


/ 
‘ ey af 
rennrty , 
/ _— 


MOTOR AND 
GEARBOX 





/ 


SUN'S RAYS / 
P / / 


/ / 
GAMMA-RAY 
/ COUNTER — 

/ / 


/ 





Ip | 





\ STORAGE BATTERY 
RECORDING HEAD 


ROTATING 
RECOR G DRUM 


ILLUSTRATIONS COURTESY OF POPULAR SCIENCE MONTHLY 


you control 


this satellite's temperature? 


Scientists know man-made satel- 
lites will fly. But manufacturers must 
build them. Temperature-control is 
sure to be one of the vital factors in 
their successful 18,000 m.p.h. journey. 

Suppose you, in your company, 
were put in charge of supplying ad- 
equate temperature control? What 
would your first step be? 

You’d do well, many scientists and 
engineers agree, to consult Fenwal 
— originators of the sensitive 
THERMOSWITCH® unit pioneers 
with aviation engineers in many sky- 


going temperature detection systems 

. suppliers to science and industry 
of temperature controls where ac- 
curacy and instrument ruggedness 
are a major requirement. Fenwal has 
made basic contributions to the art 
of temperature control and detection. 

At Fenwal you’d know you'd find 
the facilities you need metals- 
characteristics analysis experts and 
equipment. ..a vibrations laboratory 
and personnel able to anticipate the 
topsy-turvy life thermo-control equip- 
ment will have aboard the satellite. 





Fenwal is prepared for this 
most other problems of temperature 
control ...and your questions. You'll 
find your engineers like to work with 
our engineers. Fenwal Incorporated, 
124 Pleasant St., Ashland, Mass. 


Controls Temperature 
... Precisely 








FLY WEATHER-WISE ee 


These weather items prepared in consultation with the United States Weather Bureau 
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JET FLIGHT — As jet flight becomes more commonplace, it’s left-hand edge and 
increasingly important to understand and recognize the prob- changes mp 


lems and phenomena associated with high altitude, high-speed 


la 
travel. Clear air turbulence, sudden wind and temperature 
changes subsiding air are some of the meteorological features 

now being explored. 


JET STREAM— A recently discovered current of high-speed winds 


moves from the West across the middle latitudes of both 
hemispheres. Maximum wind velocities of over 200 knots are 
reached at altitudes of 35,000 to 40,000 ft., varying as much 
as 15 knots per 1,000 ft. up to the core. Cross-sectional view at 


upper right best shows jet stream structure. 


JET FUELS — To meet the critical demands of substratosphere 
flights, jet fu also y r ag Jew : : ; 
lights, jet fuels must also act as cooling agent. New manu First fueling of turboprop airliners to go into 
facturing procedures developed by Socony Mobil can produce commercial service in U.S.A. is being handled by 
jet fuels with improved thermal stability to meet these Socony Mobil. The customer is Trans-Canada Air 
critical requirements, Line's Viscount Fleet. 


Best Pair 
to Get You There! 


SOCONY MOBIL OIL COMPANY, IN‘ and Affiliates 


MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 
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ROTOL LTO  GlLoucESTER- ENGLAND Capita 


NES 
U.S.A. Representative «+ ru e + Room 1501 +¢ 630 Fifth Avenue + New York 20 





A new Alcoa’ Alloy 
——> for high-temperature 
aircraft applications 
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YIELD STRENGTH OF WROUGHT ALLOYS AT ELEVATED TEMPERATURES AFTER 100 


Some structural airframe members 
now reach temperatures of 600° in 
piloted craft and even higher in mis- 
siles—the result of the aerodynamic 
heating effect of higher speeds and 
proximity to engines, de-icers, etc. 

Alcoa is developing new alloys to 
serve at these higher temperatures. 


One of the most promising is X 2219. 


We are now offering forgings of 


X2219 and also rolled and extruded 
shapes. It will also be available in 
sheet and plate form, if warranted 


by demand. 


As the chart above demonstrates, 
X2219 far outshines conventional 
alloys in the 500° to 600° range. This 
chart shows tensile yield values after 
100 hours. Tests made after 1,000 
hours show the same superiority for 
X2219. Also, compressive yield 


strengths do not differ greatly from 


HOURS AT TEMPERATURE. 


tensile values, especially at elevated 


temperatures. 





Physical properties of X2219 
The following minimum and typical prop- 
erties are applicable torolled and extrud- 
ed shapes up to 4° thick, to seporotely 
forged test specimens and to die forgings 
up to 4” thick when the axis of the test 
specimen is substantially parallel to forg- 
ing flow lines. 


Guaranteed minimum Typica| 
Tensile Strength, psi 55,000 62,000 
Yield Strength, psi 35,000 43,000 


Elongation—% in 4D 6 16 











We expect that X2219 will have an 
important place in airframe struc- 
tural members and also in gas tur- 
bine and piston engine parts. With 
the world’s largest light metal forg- 
ing facilities, we are ready to help 
you utilize the advantages of this 


important new alloy. 


When writing for additional infor- 
mation on Alcoa high-temperature 
alloys, give operating conditions 
which must be met. Aluminum 
Company of America, 1800-D Alcoa 
Building, Pittsburgh 19, Pa. 
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iding airlines of Europe and the 


hes arR’s Model 440 Metropolitan, to be flying soon for | 
Americas, will depend on Hamilton Standard reversible Hydromatic propellers now 


turbine-powered field, Hamilton 


used on ovel Oe, of the world’s commere ial airliners Ir 
Standard equipment is used on 40 aircraft types, includins hters, bombers, and missiles. For 
luction experience, and outstanding facilities for research 


supe rlative engineering, vears of pro 
Standard. 


ind development, the aviation industry relies on Ha 


Air Conditioning Systems . Fuel Controls * Valves * Pumps 
HAMILTON STANDARD, WINDSOR LOCKS, CONNECTICUT 


Propellers * Starters 
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4 hot recipes that do away with icing 


pom of these recipes for ice protection 
require more heat than others. But 
all of them call for B. F. Goodrich elec- 
trically heated rubber to give just the 
right amount of heat—in the right places. 
Notice how B. F. Goodrich heated 
rubber fits snugly around the tricky 
curves and corners on these different air- 
plane parts. And how the ice problem 
was solved in each case 
|. On propellers, it prevents ice from 
reducing propeller efficiency and cut- 
ting down plane speed 
.On reel oil coolers, like these on the 
KB-50 (Hayes modification), it keeps 
ice from choking off vital air supply. 


. On air intakes, it insures smooth flow 
of air to engine parts and cabin heat- 
ing system. 

. On pitot mast, it prevents ice from 
clogging air speed indicator and 
giving faulty readings on instru- 
ment panel. 

In B. F. Goodrich heated rubber, 
resistance wires are sandwiched between 


rubber plies, then vulcanized into a flexi- 


ble, lightweight unit. It can be easily 
cemented on the part or attached 
mechanically. 

Other heated rubber applications for 
ice protection or heat control include 
antenna masts, wing and empennage 


leading edges, spinner domes, jet 
engine air intakes, and radar equipment. 
If you are looking for the most effi- 
cient method of applying spot heat, 
consult a B. F. Goodrich engineer. He'll 
be pleased to help. B. F. Goodrich Com- 
pany Tire and Equipment Division, 
Aeronautical Sales, Akron, Ohio. 


(BEGoodrich, 


AVIATION PRODUCTS ‘Sires, wheels, brakes « 
De-icers * Inflatable seals * Fuel cells * Avtrim « 
Heated Rubber « Pressure Sealing Zippers « Rivnuts 
Plastilock adhesives ¢ Hose and rubber accessories 





EDITORIAL 





Airpower Budget Issues Are Clear 


The Fiscal 1957 airpower budget proposed to Con 
gress falls short of meeting the real requirements of the 
137 combat wing Air Force program by about $3.5 billion. 
The $16.5 billion USAF budget presented to Congress 
for Fiscal 1957 was achieved by Defense Department 
imposition of a wide variety of one-shot economies that 
do not represent any legitimate savings but simply post 
pone the real cost of the 137 wing program until Fiscal 
1958. 

his is clear from the recently disclosed testimony 
before the House Appropriations Committee by USAF 
Chief of Staff Gen. Nathan F. Twining, USAF Secre 
tary Donald A. Quarles, USAF Undersecretary James 
Douglas, former USAF Assistant Secretary for Research 
and Development Trevor Gardner and Assistant USAF 
Secretary for Financial Management Lyle Garlock. 


Truman-Johnson Cutback 


Under skillful questioning by Congressmen, Gen. 
Twining repeatedly stated that USAF could live with 
the Fiscal 1957 budget only if it had assurance of an 
increase on the order of $3.5 billion for Fiscal 1958 
Since a national election intervenes between Fiscal 1957 
and Fiscal 1958 it is obvious that neither the Congress 
nor the President can give any such assurance. 

(his leaves the Fiscal 1957 airpower budget as the 
same kind of calculated risk cutback that led President 
Truman and his Defense Secretary Louis Johnson to 
rcduce the size and effectiveness of the Air Force less 
than a vear before the Korean war. ‘The $800 million 
these Democrats sought to save in 1949 cost the Ameri 
can taxpayers as yet uncounted billions and a river of 
American blood. 

With this background, the following excerpts from 
USAF testimony to Congress early this vear make the 
issues Clear: 

USAF was cut $1 billion in aircraft procurement (400 
planes) by simply ordering only 10 month’s production 
(1,900 planes) instead of a full year (2,300 planes). This 
was explained as an artificial device accomplished simply 
by postponing the ordering of aircraft, which also means 
postponing delivery dates to USAF. Undersecretary 
Douglas admitted this would simply boost the Fiscal 
1958 procurement bill higher to make up for cuts im- 
posed this year. 


Combat Units Weakened 


Gen. Twining testified that Tactical Air Command 
is able to operate only 18 of the 25 North American 
F’-100s delivered to each squadron because of the lack 
of maintenance personnel and funds. He said USAF 
was getting planes faster than it could put them into 
operation due to fund limitations in the maintenance 
and operations budget. 

He also testified that many USAF combat units were 
far from required levels of combat readiness because of 
insufficient funds for flying and training activities. He 
said every one of his major field commanders was wor- 
ried about the financial restrictions on training opera- 
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tions that were reducing the efficiency level of their 
wings. 

In response to a “put up or shut up” question by Rep 
Daniel Flood (D.-Pa.) Gen. Twining admitted that 
USAF badly needed more Fiscal 1957 funds for research 
and development, maintenance and operations and base 
construction. He indicated the only reason USAF was 
not pushing for more procurement funds was that it 
could not effectively operate the new planes it was get 
ting under the current maintenance and operations 
budget. 

Secretary Quarles testified that: “I believe our count 
today is that 30°, of our combat aircraft that one must 
expect as of any one instant not to be ready to take-off 
on a combat mission.” 

It was also made clear that USAF’s research and de 
velopment budget is pre-determined by the Defense 
Department, which set an overall fund total and then 
allocated USAF a portion 

Che details of these one-shot artificial cuts in the Fisca 
1957 airpower budget were revealed along with testi 
monv that showed this country is facing the most serious 
historv—the rise of Russian 


] 


challenge in its military 
airpowcer, 


Vulnerability Increased 


Secretary Quarles testified that despite the improve 
ments in our radar warning svstems and the Century 
series interceptors expected during the next two vears, 
“A net evaluation would say that we lose ground rather 
than gain ground as far as the vulnerability of our con 
tinent is concerned when the Russians have, converted 
te a heavy jet bomber (the Bison Gen. Twining test 
fied that the Russians not only have more Bisons now 
than USAF has B-52s, but will continue to maintain and 
increase this advantage if both countries continue thei 
currently planned production rates on this vital tvpe of 
urcraft. 

l'revor Gardner testified that the principle reason for 
his resignation was: “I could not in good conscience pat 
ticipate in a program which had a reasonable chance, 


in my opinion, of losing the technological race with the 


Russians.” 

Gen. Twining warned: “While Congress heeds the 
clear evidence of growing Communist airpower there 
appear to be some who ignore it or who wish this danger 
would just go away.” 

Gardner analyzed the present airpower budget con 
troversy as follows: “The rate of technological progress 
in this country and in Russia is proceeding at a pace 
faster than the decision-making process of the (U.S.) 
government can react to. I think that vou will find when 
the decision-making processes finally do catch up with 
the technological progress that has me alarmed, that 
they will come to this particular budget level ($20 
billion) that I am recommending and the only price we 
will have paid will be a delay of one or two priceless 
years. 

We think so too. —Robert Hotz 
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STRONG 


AS STEEL... 
but 4O% lighter! 


Shatterproof air-storage spheres by Kidde! 


Pressurized air containers — strong enough to handle 
pressures up to 5000 psi, yet 40% lighter than their steel 
counterparts — have been perfected by Kidde aviation 
engineers. 

Now available in volumes of from 50 to 5,000 cybic 
inches, lightweight Kidde spheres retain their physical 
characteristics at the higher temperatures encountered 
in today’s high-speed aircraft. Made of fiberglass wound 
on a non-porous liner, Kidde spheres are fabricated on 
Kidde-designed winding machines which laminate the 
fiberglass strands in a scientific pattern which equalizes 
stresses. A special epoxy resin binder gives firm support 
to the strands and permits the making of a 650 cubic- 
inch, 3,000 psi sphere weighing only 12 pounds, as com- 
pared to an equivalent steel sphere of 20% pounds. 

Developed for aircraft, lightweight Kidde spheres rep- 
resent a tremendous stride toward weight reduction 
of pneumatic system components without any loss in 


300 650 
cubic inches cubic inches 


strength —a vital factor when considered in terms of 
range, payload or fire power! 

In other air-storage applications — especially where 
portability is of prime importance—Kidde spheres afford 
the same weight-saving advantages. They are the strong- 
est lightweight containers of their kind on the market 
today! 

For more information about Kidde spheres and how 
they may solve your compressed air or gas problems, 
write Kidde today! 


The words ‘Kidde’, ‘Lux’ and 
the Kidde seal are trademarks 
of Walter Kidde & Company, inc 


Walter Kidde & Company, Inc. 
418 Main Street, Belleville 9, New Jersey 
Walter Kidde & Company of Canada, Ltd., Montreal—Toronto 


900 1300 
cubic inches cubic inches 





WHO'S WHERE 





In the Front Office 
E. O. Cocke and A. V. Leslie, senior 


vice presidents-sales and finance, ‘Trans 
World Airlines. Also: Clyde S. Fullerton, 
vice president-general sales manager; Frank 
FE. Busch, vice president-operations; J. N. 
Martin, general passenger service manager 
Promoted to regional vice presidents-sales 
C. E. McCollum of Chicago, Central Re 
gion; Louis P. Marechal of New York, At- 
lantic Region; Richard Mazzarrini of Paris, 
European Region; Joseph W. Letzkus of 
Cairo, Middle and Far East Region; Arthur 
L. Stewart of Los Angeles, Pacific-Orient 
Region, and R. E. Montgomery of Los An 
gcles, Western Region. Pierre Desautels of 
Paris, vice president-overseas 

Additional TWA _ promotions (technical) 
in Kansas City: R. W. Rummel, vice presi 
dent-enginecring; R. M. Dunn, vice-presi- 
dent-overhaul and maintenance; F. G. Betts, 
vice president-purchasing. Also, J. Wood- 
row Thomas of Washington, director of 
civic affairs, clected assistant vice president 

Sir Miles Thomas, who resigned as chair 
man, British Overseas Airways Corporation 
(AW Mar. 26, p. 93) succeeds E. A. O’Neal, 
Jr... as chairman of Britain’s Monsanto 
Chemicals Limited 

A. W. Laird, vice president-government 
relations, New York Air Brake Co., N. Y 
Also, H. R. Doughty, Jr., general sales man 
ager, Stratopower Section Watertown 
N. Y 

Major Gen. James FE. Briggs to succeed 
Lt. Gen. Hubert R. Harmon as Superin 
tendent of U. S. Air Force Academy on 
Aug. 1, 1956 


Honors and Elections 


Dr. George P. Cressman, USAF Air 
Weather Service, was awarded the Decora 
tion for Exceptional Civilian Service, the 
highest Air Force civilian honor, for out 
standing accomplishments in weather analy 
sis and forecasting. 

Paul Rosenberg, president of Paul Rosen- 
berg Associates, received the Talbert Abrams 
Award of the American Society of Pho 
togrammetry 


Changes 


Elden H. Olson, engineering director, 
Aeronautical Division, Minneapolis-Honey- 
well Regulator Co., Minneapolis, Minn 
Also, Clyde Parton, manager, Ordnance Di 
vision 

William F. Whitesides, engineering man 
ager, and C. Harry Smith, chief engineer, 
Flight Refueling, Inc., Baltimore, Md 

Robert R. Lent, West Coast coordinator, 
Electronics and Instrumentation Division, 
Baldwin-Lima-Hamilton Corp., Los Angeles, 
Calif 

Walter Michel, general manager, Utica 
Division, Bendix Aviation Corp., Utica, 
N. Y. 

Max Bowen, general manager, Vertol 
Aircraft Company (Canada) Ltd., Amprior, 
Ont. Also, Alfred P. Tolley, to head Day 
ton office, Vertol Aircraft Co., Morton, Pa. 
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INDUSTRY OBSERVER 


> Private industry is building an underground missile manufacturing plant 
near Huntsville, Ala.. Army Ordnance also plans to build a large new solid 
propellant rocket plant in the Huntsville area. 


> Boeing is now offering airlines a scaled down version of its Model 707 
Stratoliner aimed at competing with the Convair Skylark (see p. 99) in the 
medium-haul field. Boeing’s transcontinental and transatlantic versions of 
the Stratoliner range up to 300,000 Ib. gross weight but the new scaled 
down version is in the 180,000 Ib. gross weight class, close to the maximum 
planned gross of the Skylark. 


© Western Electric is receiving a fixed fee of $11,970,000 for its USAI 
Distant Early Warming (DEW Line) project. This fee amounts to about 


-7 = 


4.2% on an estimated contract cost of $272,500,000. 


> Douglas A2D turboprop attack bomber program cost the Navy $14.9 mil- 
lion for six airframes plus $39.5 million contract termination costs on an 
original program calling for 341 aircraft. Navy blamed difficulty with the 
T40-A—4 turboprop for cancelling the program. Allison is presently flying 
two A2Ds equipped with the T40-A-6 engine as research aircraft at Indian- 
apolis. 


P Official Navy statements to the House Appropriations Committee werc 
that the chicf of the Navy’s Bureau of Acronautics advised Westinghouse 
Aircraft-Turbine Division that the J40-22 and the J40-22A engines to be used 
in the McDonnell F3H-1 were “unreliable” and that some of the 107 of 
these engines delivered to the Navy will be subject to re-pricing. Navy says 
Westinghouse docs not concur in its evaluation of these engines. 


> Allison Division of General Motors is working on a $13 million program 
to improve high altitude fuel consumption of its T-40-A-10 turboprop in 
the Convair R3Y flying boat. Convair also has a $12 million airframe 
improvement program on this plane. Navy says deficiency in high altitude 
engine performance is the main problem left on the R3Y. R3Y program 
has cost the Navy $231 million dollars for 11 aircraft. 


P Arca rule fuselage design (AW Sept. 12, 1955, p. 12) has been incorpo 
rated into F'-105 supersonic fighters now being manufactured by Republic 
Aviation Corp. ‘The new design was used on the third plane off the produc- 
tion line, which soon will be delivered to USAI 


> First flight of the Douglas XF5D-1 prototype is scheduled for late this 
month from Edwards AFB, Calif. The aircraft is somewhat similar in con- 
figuration to the F4D but is larger and has higher performance. 


> First prototype of the Sncase SE 210 Caravelle jet transport will be deliv 
ered to Air France this month for route trials. As part of the trials Air 
France will haul freight in the twin-jet airliner powered by 10,500 Tb. thrust 
Rolls-Royce Avon RA 29 engines. April delivery is somewhat carlier than 
expected (AW Jan. 23, p. 103) and may indicate that the Caravelle will be 
in scheduled service next vear instead of carly 1958 as previously announced. 
Air France has 12 Caravelles on order and 12 more on option. 


> McDonnell has modified an F-101A Voodoo to flight test certain F-101B 
long-range interceptor characteristics. 


> Vertol H-21C, in Army flight tests at Ft. Rucker, Ala., has hovered at 
gross weight of slightly less than 17,000 lb., useful load of more than 
8,200 Ib. 


> A new variety of gas turbine, the differential gas turbine, is in the embry- 
onic design stage. It may be used in certain helicopter and turboprop 
applications where fuel economy at partial load is desired, according to its 
designer, D. W. Hutchinson, Mamaroneck, N. Y. Special feature is com- 
pressor and turbine shaft have been interconnected by differential gearing 
to drive shaft. 











Progress is a keynote with National S 
Airlines. Their four-engine DC-7’s, 
shown above, offer the latest in speedy, 
luxurious air travel. National’s air- 
craft of tomorrow—the jet-propelled 
DC-8 below—has an important place 
in the company’s future plans. This 
newest advancement in aviation is 
expected to be in service by 1958. 
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W.E. Morris, Manager of Communications, National Airlines, Inc. 


Says 


“G-E 5-Star Tubes give National noise-free 
communications...and they cut our costs!” 


*QOne reason we install G-E 5-Star high-reliability 
tubes is the fact they have very low microphonics. They 
give crisp, clear radio reception, and messages are 
easily understood the first time. This virtually does 
away with time-wasting repeated transmission. 


“Also, we save in two ways with 5-Star Tubes. First, 
we obtain more hours of tube service, which cuts 
our replacement costs. 


“Second, 5-Star dependability means we need to carry 
less reserve electronic equipment at airports. You see, 
there isn’t enough time during normal short layovers 
to service flight equipment that has failed... new 


units must be installed complete. Trustworthy tubes 
and equipment help us keep down inventories. 


“Finally, we gain because the reliability of G-E 5-Star 
Tubes in airborne navigation and other equipment 
helps National Airlines to meet schedules. This attracts 
and holds passengers for any airline!” 


* . > 


5-Star Tube benefits, proved by National, are available 
to you. Your local G-E tube distributor stocks these 
special high-reliability receiving types. Phone him 
today! Tube Department, General Electric Company, 
Schenectady 5, New York. 


Progress /s Our Most /mportant Product 
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Snark Flight 


Last week’s disclosure that the Northrop Snark has 
flown 2,000 miles may have been made in response to 
some digs from Congress. Said one informed Washing- 
ton observer: 

“They proved a_ jet 
What else?” 

Possible explanation for the disclosure is found in the 
House budget hearings, where Rep. Daniel J. Flood 
(D.-Pa.) questioned Reuben B. Robertson, Deputy Sec 
ictary of Defense. Speaking of the ballistic missile, 
Robertson said: ““We are in a position to fire (long) 
distances in the immediate future.” Later, Flood 
gested that he do so, the next Saturday morning from 
the Pentagon plaza. Robertson immediately made it 
clear that he meant to speak of the air-breathing missile 
not the ballistic missile. Flood came back with his chal 
lenge again: go out and do it by the end of the month. 

Now it has been done by the air-breathing, jet engine- 
powered Snark, a weapon that was designed almost 10 
vears ago 

Some USAF planners are arguing that Snark should 
not go into full production except possibly as a stop-gap 
weapon. 

lhe Northrop missile is a pilotless bomber, subsonic 
but relatively cheap. Range is supposed to be 5,000 mi 
Unmentioned in most of last week's publicity was the 
fact that USAF doesn’t have a 2,000-mi. test range. In- 
strumentation now is being provided for 1,200 miles out 
of Cocoa, Fla., indicating there has been no need for a 
longer one (AW Mar. 12, p. 100). 


engine can fly 2,000 miles. 


sug- 


‘Crash’ Train Technicians? 


The Congressional Atomic Energy Subcommittee on 
research and development focuses on the shortage of 
scientists and engineers in the U. S. with a comprehensive 
report detailing the training program of the various 
nations of the world. The subcommittee’s chairman, 
Rep. Melvin Price (D--Ill.), observed that it shows 
“the enormous effort by the Russians in the training of 
engineers and scientists and the unhappy effects of our 
own careless lack of effort in the area.” 

“Many warnings have been issued, many speeches 
have been made .. .,” Rep. Price said. “I suggest that 
the time has come for strenuous measures, for action by 
the government, by business corporations, and universi 
ties, for what might be called a ‘crash program’ to 
increase swiftly and steadily the number of adequately- 
trained American scientists and engineers.” 


Congressional Actions Due 


Early Congressional action can be expected on these 
matters: 
e Nomination of James Durfee to be a member of Civil 
Aeronautics Board. Senate Commerce Committee has 
set a public hearing for Apr. 11 on this nomination, to 
be followed by an executive session to consider confirma- 
tion action. (Meanwhile, action on two other nomina- 
tions—G. Joseph Minetti to the CAB and Charles J. 
Lowen to be Civil Aeronautics Administrator—depends 
on Sen. Mike Monroney [D.-Okla.], chairman of the 
Aviation Subcommittee.) Sen. Warren Magnuson 
(D.-Wash.), full committee chairman, did not refer the 
Durfee nomination to the subcommittee. 


Washington Roundup 





¢ Elimination of the 10% transportation tax on travel 
to Canada, Alaska, Hawaii, the Caribbean, and Central 
America. Legislation to accomplish this has been passed 
by both House and Senate. The only point at issue is 
a provision in the Senate version that for the tax exemp 
tion, travel to Canada and Mexico must be from points 
at least 225 miles inside the U. S. The House is expected 
to accept this. All other foreign tr wel already is 
exempt. 

e Penalties for sabotage of aircraft 
ing the death penalty or life imprisonment for sabotage to 
commercial carrier aircraft resulting in a death has 
passed the Senate and been approved by the House Com 
merce Committee. There may be some opposition on the 
House floor—House Judiciary Committee proposes that 
the coverage of the penalty should be extended to general 
aircraft. 


Legislation authoriz- 


SCTVIC’ 


Competitor for F-27 


Civil Aeronautics Administration would be authorized 
$25 million to finance up to one half the cost of develop- 
ment of prototype aircraft for local service operations, 
under legislation introduced by Rep. Carl Hinshaw 
(R.-Calif.) 

The bill is pending before the House 
Committee, of which Hinshaw is a member 

CAA financing would be limited to $12.5 million, or 
of the total cost, whichever is lower, on any one 
prototype project. The measure anticipates a $50 million 
development program for a local service plane to 
compete with the Dutch Fokker F-27, which has been 
licensed for production in this country by Fairchild 
Engine and Airplane Co, 


Commerce 


50% 


More Baggage? 


Rep. Carl Hinshaw (R.-Calif.) has opened a drive in 
Congress to get the 40 Ib. limitation on domestic baggage 
raised to the 66 Ibs. allowed for international air travel. 

Air Transport Assn. estimates this would cost the 
scheduled carriers—trunks and feeders—about $20 million 
annually in excess baggage fees. 

In a floor speech, Hinshaw objected that the 40 Ib. 
ceiling was set in the era of much smaller aircraft, when 
weight was a major concern, and that this consideration 
now is outdated. 

“How silly can we be?” he asked. ““A Cuban can travel 
ill over the U. S., if he is ticketed for it (from Havana), 
carrving 66 lbs. and the only difference between him and 
is that he flew the 90 miles of the 


the American over 


Gulf.” 


Airpower Investigation 


The Armed Services Subcommittee headed by Sen 
Stuart Symington (D.-Mo.) plans to begin its investiga- 
tion of the airpower program with hearings, probably late 
this week, to develop facets of “the broad picture’’—such 
as the adequacy of the 137-wing program. In its evalua 
tion of airlift and missiles, the subcommittee is expected 
to cover Army and Navy programs, as well as that of 
the Air Force. 

—Washington staff 
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FAIRCHILD C-123: USAF BUS FOR ARMY Gli. 


USAF Ready to Carry ‘Walking Army’ 


By Claude Witze that he is not running an ordinary air- And they don’t need any special train- 
borne operation. ing before they come aboard.’ 
Ardmore AFB, Okla.—USAF’s 309th He savs his new Fairchild C-123 as- The 309th is young, lusty and pio 
[roop Carrier Group Assault (Fixed  sault transports are “built and oper- neering. In a little more than 10,000 
Wing) will leave this base for Dreux, ted for the dogface, not for flight per hours of flving it has completed an ac- 
France, later this month, ready to put sonnel and paratroops celerated service test on the C-123, 
the walking Army into the ait Lhe We have developed a new method proved the group’s capabilities and 
group is part of the +63rd Troop Carrier f moving the GI,” Col. Bentley told worked out Standard Operating 
Wing commanded by Brig. Gen. Cecil Aviartion WEEK nd it is one that we edures (SOP 
H. Childre n use with am ier capable of sit 
The 309th’s commanding officer, ting in a bus. Our mis ion is to land C-123's Capabilities 
1. William C, Bentley, is emphatic ‘em on the assault field, ready to fight Major difference between the fixed 
wing assault transport and other aircraft 
is that the C-123 is ruggedlv built to 


; 


operate from unprepared landing strips 
with minimum takeoff and _ landing 
space requirements 

It is difficult to escape the conclusion 
that the C-123—pending perfection of 
genuine STOL aircraft with acrody- 
namic and propulsion improvements—is 
moving in as the Army’s air truck. In 
this sense, the C-123 is headed for the 
role that the transport helicopter was 
going to fill before its capabilities were 
deflated by experience with mainte- 
nance problems 

For airlift into an assault landing 
area, rotary wings are ideal but expen- 
sive. 

The C-123 is proving that it can 
perform the mission at a_ reasonable 
cost, utilizing cockpit and maintenance 
experience that is in USAF’s backlog 
And the equipment is not complic ited 
or delicate 

Consider the fact that the C-123 is 
a new piece of hardware applied to a 
new concept of fixed wing transport, 

si and what the 309th has done since it 
USAF CREWMEN and Army personnel join in unloading compressor onto rough dirt strip. got its first delivery. Col. Bentley's 
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With C-123 


group was activated at this base last 


July S and five davs later it went t 


rk shaking down the first two planc 


Removing the Bugs 


The lled t Operation Shaked n 
In |] than two months the lid a 
mal year irk, finished f 
ind a half la ihe id of th« )] nel s 
ged hedule. His goal w to fi 

first two C-123’s nine hours each 

til the first ie h 5 | 

“i ‘ } 

} 1¢ t un \ +} os 
t once, make the 309th operational 
the shortest length of time and elimi 
t nventional operational testing 
[he job was finished on Sept. 1. When 
the 309th goes overseas this month, it 
will have corrected the C-123’s few 


deficiencies, it will have its supply re 
quirement tables, trained pilots and 
maintenance crews The SOP’s are 
complete 

In the aircraft itself, USAF has been 
fortunate 

I'he plane has a tested power plant, 
the Pratt & Whitnev R-2800-99W, 
and Hamilton Standard propellers 
The design features simplicity, ease of 
maintenance 

(here are, for example, no engine 
nacelles and no internal fuel tanks 
Ihe engine is bolted directly to the 
front spar and le iding edge of the wing 
Ihe cowlings cannot be detached 
dropped on the ground, blown awai 
by the wind 
Thev stay on the engine, open up 
n orange peel that has been slit 
into four sections. Fucl is carried in 


~~ 
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‘ORANGE-PEEL’ cowlings on C-123 permit easy access to Pratt & Whitney R-2800 engines. 





C-123 ASSAULT TRANSPORT lands in shower of dust as it hits unprepared strip. 
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Assault Aircraft Glossary 


Assault aircraft have brought a new language into USAF operations. The jargon 
familiar to fighter, bomber, observation, transport and even paradrop groups is 
insufficient to describe concepts being practiced with the C-123. Here are some 
definitions, part of the Standard Operating Procedures for Troop Carrier Assault 
Operations: 
© Assault Aircraft. Aircraft capable of sustained assault operations, characterized by 
rugged construction, short takeoff and landing roll and ease of loading and 
unloading. 

@ Assault Approach. A radically steep wheels-and-flaps-down final approach normally 
initiated suddenly with a steep pitch down and fully retarded throttle after passing 
the Assault Point made in such a manner as to minimize the effects of ground 
fire around the perimeter of the Landing Zone. 

@ Assault Dispersion. Dispersion effected on the ground or in the air for the 
purpose of reducing the effectiveness of hostile fire and reducing the size of the 
target offered by aircraft, personnel and supplies. 

@ Assault Landing Area (ALA). A pre-selected area within the Landing Zone, 
usually open terrain, designated as the operating area for landing and unloading 
assault type aircraft. 

@ Assault Point. The final timing point at the landing zone where aircraft pitch 
down on final approach into the assault landing. 

@ Assault Takeoff. The type of takeoff in which maximum permissible power is 
utilized and the aircraft, once airborne, climbs at as rapid a rate as practicable to 
minimize the effects of ground fire. 

© Corridor Flight Dispatcher. Usually an assistant to the unit operations officer 
who, in continuous corridor type operations, clears, monitors and records the exact 
time of landings and takeoffs of all unit aircraft engaged in the mission to insure 
proper separation of flights. 

@ Initial Point. A prominent geographical location used as a reference and turning 
point for spacing and timing aircraft into the Assault Point. 

© Scat Landing. The type landing made by aircraft landing in close trail, when 
the first and all succeeding aircraft touch down at the same point, continue the roll 
and turn off the landing area in a predetermined direction, made, in such a manner 





as to clear the runway as soon as practicable for succeeding aircraft. 








tanks aft of the engines, fastened to the 
wing by bomb shackles. They can be 
jettisoned in an emergency. 

The C-123 lacks all the black boxes 
that require highly skilled maintenance 
crews and have been complicating 
USAF’s effort to keep modern fighters 
and bombers up to combat standards. 
It lacks other things as well—it is about 
as plush as a freight car. 

The assault transport was designed 
to operate out of postage-stamp fields 
and short-haul a large number of men 
and their equipment into combat areas 
under combat conditions. It got its 
start in life as a glider, designed by 
Michael Stroukoff. Fairchild later ob- 
tained the design, with power units 
added, from Chase Aircraft. 

Operation Shakedown was intended 
to uncover bugs and Col. Bentley was 
successful in finding a few. The nose- 
wheel gear had to be redesigned for 
complete reliability and to ease han- 
dling on the ground. 

Anti-icing equipment did not func- 
tion properly in the early aircraft. 
Cabin heat was insufficient in frigid 
weather. 

There has been some discussion of 
adding insulation to help in this prob- 
lem and to reduce cabin noise, 
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Other flaws were minor. The 309th 
has never had an accident and never 
changed an engine. In more than 3,000 
rough field landings there were only 
seven tire failures. 


‘Shakedown’ Statistics 


Here are some statistics from Opera- 
tion Shakedown: 

On maintenance for two aircraft fly- 
ing more than nine hours a day for a 


total of more than 750 hours: 

System Man Hours 
Aircraft general ae 2 006 
Engine 
Propeller 
Electrical 
Instrument 
Hydraulik - 

Communications 


Indirect man hours: 5,695 
Total squadron man hours 10,408 
Man hours per aircraft hour flown 13.8 


Consumption rates established for key 
supply items: 
e Nose wheel tire: one per 73 
hours. 
¢ Main wheel tire: one per 66 flying 
hours. 
e Gasoline: 183 gallons per hour. 
e Oil: 7.8 quarts per hour. 
e Spark plugs: one per 10 hours. 

First realistic workout for the 309th 
was staged in November and December 


flying 


as part of Exercise Sagebrush, joint 
USAF-Armv maneuver held in Louisi- 
ana. 

Col. Bentley’s report from Sage- 
brush concludes that the C-123 is the 
ideal plane for its mission. 


Workout at Sagebrush 


“We have successfully operated it 
from fields which no other medium 
transport aircraft, including the C-+7, 
could utilize,” the colonel said. 

He did have some cogent suggestions 
for the Army. He pointed out, for 
example, that the center of gravity was 
not painted on any vehicle or piece of 
equipment the 309th was asked to carry. 
In addition, his crew needs to know 
the gross weight to help in proper load- 
ing of the C-123., 

In one case a diesel powered road 
roller was brought out marked for a 
gross weight of § tons. Assuming this 
meant the vehicle weighed five tons 
empty and eight tons with the rollers 
full of water, and assured they were 
empty, the 309th tried in vain to load 
it. It was discovered that the rollers 
were Carrying more than two tons of 
diesel oil. 

Other Army equipment, such as jeeps 
and trucks, did not have clearly indi- 
cated the stress points where tiedown 
chains could be fastened. 


Landing Areas Are Key 


In his SOP, Col. Bentley says that 
in all operations the assault formations 
and landing patterns will be governed 
by the size, shape and number of land- 
ing areas available. ‘Terrain conditions, 
parking facilities and the tactical situa- 
tion also are factors. 

Landing areas are classified accord- 
ing to length, width and terrain: 

e Class I—Usable terrain at least 2,000 
ft. long and 400 ft. wide, smooth 
enough for an element to land in eche- 
lon with 30 seconds between each 
echclon. 

e Class II—At least 2,500 ft. long and 
100 ft. wide. Terrain conditions suit- 
able for landing aircraft at 15 second 
intervals. 

e Class ITI—At least 2,000 ft. long and 
40 ft. wide. Terrain suitable for land- 
ing aircraft at 30 second intervals. 

e Class [1V—Other landing areas that 
may be used for assault operations, in- 
cluding highways and areas with un- 
usual terrain features. 


Dispersed Taxi, Takeoff 


During Exercise Sagebrush the 309th 
perfected a technique of dispersed taxi- 
ing and takeoff for maximum _ protec- 


tion against enemy fire. In the SOP, 
this procedure now has been defined: 

e Runway marshalling. Aircraft line up 
on the runway, taking alternate right 
and left sides. Takeoff at 15-second in- 
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Nord Griffon: New French Interceptor 


Nord Griffon is latest French interceptor, designed for vertical 
climb and a level flight speed of Mach 1.3. 
of the tiny plane is the nose-mounted horizontal control surface of 
the slab type. Powerplant is a Snecma Atar 101-G rated at about 
9.700 Ib. thrust with afterburner. Gross weight of the Griffon is 
about 9,000 Ib. Cockpit is mounted above the. straight-through 


tervals unless weather makes this im- 
practicable 
@ Dispersed marshalling. Aircraft 
at 300-ft. intervals, approaching takeoff 
point at 15-second intervals 

For mass landings, the pilots time 
departure from an Initial Point to 
reach an Assault Point at a prescribed 
tim At the AP, thev head for the 
landing area by the sharpest angle pos- 
sible, touch down and get out of the 
way as quickly as possible. The ground 
pattern depends on the field and num- 
ber of planes that must be unloaded. 


taxi 


Landing Procedures 


At Sagebrush the aircraft maintained 
at least 500 ft. on the cross-wind leg, 
wheels down, completed the turn to 
final almost over the field. Then with 
flaps down and throttles closed, the 
planes came in with a dive at a 40- 
degree angle. The final steep approach 
helps keep the plane above small arms 
fire from the perimeter of the field. 

Whenever possible, the planes un- 
load with engines running and take off 
without taxiing back, preferably along 
a parallel strip. In some areas they can 
land short, unload and takeoff straight 
ahead 

In reverse thrust landings on un- 
finished fields, it is routine for the pilot 
to turn off from 500 to 800 ft. from 
the end of the runway. Normally, 
brakes are not used until the pilot is 
ready to head for his unloading point. 

Figures from Sagebrush show that in 
a 14-minute period, 10 C-123’s landed 
on a short dirt strip, unloaded 96,000 
lb. of cargo and took off again. On 
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Most unusual feature 


form 


return trips, casualties were carried out 
There is room for 40 litters 


Weapons Handling 


In training, the 309th has handled 
105 and 155-mm. guns, personnel car- 
riers, jeeps, trailers and road machin- 
erv. 

The items can be 
seconds to three minutes 
personnel load is 60 men 

At Sagebrush it was possible to keep 
up an incoming flow of aircraft at $00 
ft. while the departing pilots flew out 
at 500 ft. This permitted fighters to 
beat up the corridor, while the trans- 
ports staved high enough to escape 
small arms fire and too low to be a good 
target for radar-directed anti-aircraft 
fire. 

Ihe C-123 can be equipped with 
armor plate around the cockpit to pro- 
tect the crew from small arms fire. 
Vhe plate is removable 

A major maintenance advantage of 
the C-123, according to Col. Bentley, 
is that it is not tied to a fixed main 
base except for major overhauls and 
repairs. Most maintenance can be done 
in the field with minimum tools and 
equipment. 

But the proof of the pudding will 
be tasted by the Army. Col. Bentley 
points out that it costs $5,000 to train 
a paratrooper and $2,000 a vear to keep 
him ready for action. The 309th feels 
it is ready to show that the paradrop 
is practical only for the specialized mis- 
sion, that the GI can be landed at the 
scene of battle without the peril of 
floating in on silk. 


unloaded in 45 
Maximum 


Nord-Sfecmas. 


duct which feeds the engine. For takeoff, two Rato units can add 
another 2,400 Ib. of thrust each for a total of almost 14,000 Ib. 
The Griffon made its first flight Sept. 20, 1955; it was developed 
by the firm of Sfecmas which has since merged with Sncan to 
Design was originally called the Guepard. 
The aircraft is in a class with the Trident, Durandel and Mirage. 


C-133A Will Carry 
25-Ton Load 3.500 Mi. 


Los Angeles—The mammoth turbo- 
prop powered Douglas C-133A freighter 
will be able to haul a 25-ton pavload 
3,500 nautical miles and a 50-ton pay- 
load more than 1,000 nautical miles, 
Douglas Aircraft Co. reported last week. 

In addition to the freighter model 
AW Feb. 6, p. 26), Douglas also is 
submitting a proposal for an alr-evacua- 
tion version of the plane designed for 
the Military Air Transport Service. In- 
stallation of 200 seats will be possible. 

Design gross of the C-133A is 255, 
000 Ib.; design useful load, 145,583 Ib.; 
empty weight, 109,417 Ib. A 10,000-ft. 
cabin altitude is maintainable in the 
pressurized cabin at 35,000 ft 

The high wing and high nacelles 
give the aircraft better longitudinal sta- 
bility than its predecessor, the C-124 
Globemaster. Also, a larger vertical tail 
area gives the C-133A a higher degree 
of directional stabilitv than the C-124, 
while the greater horizontal tail area 
helps the plane resist changes in pitch 
attitude. 

The horizontal tail position has been 
designed to give the C-133A good stall 
characteristics and provide stall warn- 
ing in the form of buffeting as the hori- 
zontal tail immersed in the 
wing wake 

A flaps-down stall approach will pro- 
duce tail buffeting about eight knots 
before the stall. With flaps up, buffet- 
ing will occur at about 15 knots before 
the stall. 


becomes 
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GM Held Most Mobilization Contracts 


Washington—General Motors Corp. 
heads the list of the 10 top defense con- 
tractors—all doing substantial aircraft 
business—who held 31.3% of the na- 
tion’s military contract awards from the 
start of mobilization in mid-1950 
through mid-1955. 

Chese firms handled over $38.5 bil 
lion of the total military orders of $123.3 
billion during the five-year period: 

General Motors Corp., $6,874 mil- 
lion; Boeing Airplane Co., $5,527. 
million; United Aircraft Corp., $4,198. 
million; General Electric Co., $4,003. 
million; Douglas Aircraft Co., $3,909.6 
million; North American Aviation, 
$3,486.2 million; General Dynamics 
Corp., $3,109.6 million; Lockheed Air- 
craft Corp., $3,109.6 million; Curtiss- 


Wright Corp., $2,221.4 million; Repub 
lic Aviation Corp., $2,209.1 million. 

The Defense Department released 
three lists showing the volume of busi- 
ness of the 100 largest contractors for 
the period from mid-1950 through mid- 
1955; for the period from mid-1953 
through mid-1955, and for the first six 
months of 1955. 

Pointing out that most of the work 
contracted for prior to 1953 has now 
been completed and that the following 
period, up to 1955, was readjustment 
involving extensive cancellations and 
program revisions, the Department said 
the list covering the first half of 1955 
is “more representative of current peace- 
time procurement programs” (see table 
below). 


The Department discontinued _ re- 
ports on the 100 top military contrac- 
tors in 1954, but was directed to resume 
their publication by three Congressional 
groups: the Senate Preparedness Inves 
tigating Subcommittee; the Senate 
Banking and Currency Committee; and 
the House Small Business Committec. 

(he Department's first report follow 
ing the Congressional request was 
sharply criticized by the Preparedness 
Subcommittee because it was dated 
from mid-1953. 

I'he subcommittee charged that it was 

inaccurate” and “misleading’’ because 
it ignored the large volume of military 
business channeled into large firms dur- 
ing the mid-1950 to mid-1953 period 


(AW Oct. 17, 1955, p. 16). 





Rank Companies 


North American Aviation, 
. General Dynamics Corp 
Boeing Airplane Co. 
United Aircraft Corp 
Curtiss-Wright Corp. 
General Electric Co 
CGieneral Motors Corp 
Douglas Aircraft Co 
Lockheed Aircraft Corp 
Ford Metor Co 
Hughes Tool Co 
American Telephone & Telegraph Co 
Bendix Aviation Corp 
International Business 
Martin (Glenn L.) Co 
Northrop Aircraft, Ine 
. Goodyear Tire & Rubber Co 
Republic Aviation Corp 
Sperry Rand Corp 
McDonnell Aircraft Cory 
Phileo Corp. 
Radio Corp. of America 
Pomeroy (J. H.), Hawalian 
Firestone Tire & Rubber Co 
Hercules Powder Co 
AVCO Manufacturing Corp 
North Atlantic Constructors 
Kaytheon Manufacturing Co 
- General Tire & Rubber Co. 
. Collins Radio Co 
Brown & Root, Inc 
Associated Contractors 
General Precision Equipment Corp 
. Chance Vought Aircraft, Ine 
Fairchild Engine & Airplane Corp 
. Olin-Mathieson Chemical Corp. 
Standard Oil Co. (N. J.) 
Burroughs Corp. .. peseneees 
Standard Oil Co. (Calif.)..... 
. Gilfillan Bros., 
Bell Aircraft Corp 
U. 8. Rubber Co.... 
Consolidated Diesel Electric Corp 
. Texas Co. 
ACF Industries, 
Lear, Ine. 
Hayes Manufacturing Corp 
Morrison-Knudsen Co., Inc 
. Cities Service Co... 
Piasecki Helicopter Corp. (Vertol) 
Phillips Petroleum Co 


Machines Corp 


Dredging 


cerns 


Se ee ee ee 


eunxnxe 
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100 Largest Defense Contractors 


Listed by the Defense Department according to net value of military prime contract awards in the 
period from Jan. 1 to June 30, 1955. (Includes subsidiaries.) 


Contracts Te 
(In U.8. 


Millions) Total 


Rank 


646. 
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321 
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International 
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Bateson 


Stolte, Inc. 


. Continental Oil Co. 
Loral Electronics Corp 
Mobil Oil Co., Ine 


Seocony 
Lewyt Corp. 
Shell Oil Co 


. dones (J. A.) Construction Co 
. Oman Construction Co 
Sinclair Oil Corp 
Farnsworth & Chambers Co., 
100 Companies 
U. 8. Total 


Total 


Companies 


Eastman Kodak Co 


Sundstrand Machine Tool Co 
American Machine & Foundry Co 


Du Pont de Nemours & Co 
1 Bosch Arma Corp 
Minneapolis-Honey well 
Newport News Shipbuilding & Dry 
Bethlehem Steel Corp 

Tide Water Associated Oil Co 
Harvester Co 

Ship Building Co 
Motors Corp 

MeKee General Contractors, 
Westinghouse Electric 


States Marine Corp 
Co., 
Reed Construction Co., 
. Tedd Shipyards Corp 


Pittsburgh-Des Moines Steel Co 

Pump Co 
Industries 

Massachusetts Institute of Technology 

Fletcher Aviation Corp., Inc 

Baldwin-Lima-Hamilton Corp. 

. Thiokol Chemical Corp 
Avondale Marine Ways, 
American Safety Kazor Corp 

Products Co 


& Zimmerman, 
Mason & Hanger—Silas Mason Co., 
Merritt-Chapman & Scott Corp 

(T. C.) Construction Co 
Ut. 8S. Steel Corp 


Contracts 
(In 0.8 
Millions) Total 


Kegulator Co 
Dock Co 


Corp 
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Inc 


Ine 

















Navy Reveals Details on Petrel Missile 


First official details were revealed last 
week on the Fairchild-built Petrel ai 
to-surface missile developed by the Na 
tional Bureau of Standards for the 
Navv’s Bureau of Ordnance 

Vhe Petre] is built around a standard 
Navy Mk. 13 airborne torpedo. Jettison 
able wings, tail, powerplant and nose 
guidance packages have been added. A 
Fairchild-developed J44 turbojet rated 
it 1,000 Ib. static thrust powers the 
missile. 

\pproximate 
Petrel 
e Length, 24 ft. 
e Wingspan, 13 ft. 

e Tail span, 8 ft. 
¢ Diameter of the body, about two ft. 

Detachable parts are of conventional 
makeup with the exception of the larg« 
triangular fins. They are sheet metal 
stampings with honeycomb stiffening 
inside. Metal bonding techniques fas 
ten the assembly 

The Petrel is 
patrol aircraft 
of cnemy anti 


dimensions for the 


iir-launched from 
outside the range 


‘The Navv an 


missile has an ac 


well 
urcraft 
nouncement said the 
tive homing svstem that guides the mis 
sile to the target 

\s the Petrel approaches within nor 
nal topedo range of the target, its 
height above the surface of the water is 

cked by a altimeter in the 

ckage under thc 
\t the proper altitude for a drop, 
a signal from this altimeter jettisons 
the detachable parts. ‘The stripped tor 
pedo makes a normal drop into the wa 
ter and runs to the target 

During the Petrel test program, the 
powerplant is recovered by a parachute 
deploved from the cylinder visible un 
der the horizontal tail 
and evaluation 
completed by 


I idio 
nose guidance sec 


fon 


of the Petrel 
Bureau of Ord- 


ests 


were 


PETREL PATROL: Navy Lockheed P2V Neptune on test-firing mission (above and below) 


has Fairchild Petrel air-to-surface guided missile slung underneath each wing. 


nance at the Naval Ordnance Test Sta 
tion, Chincoteague, Va., and later by 
the Fleet Operational Development 
During the tests, The 
missile performed with a degree of re 
liability considered exceptionally high 
for such a sophisticated weapon,” the 
Navv said 

Ihe Petrel is the successful culmina 
tion of ifter 
water birds and developed under tech 
nical direction of the Navv bv the 
Bureau of Standards. Among 
missiles were the Kingfisher, Plover and 


| oree 


1 series of missiles named 


earlier 
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AVIATION WEEK SKETCH shows principal external features of the Petrel guided missile. 
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Petrel is in production at the Fan 
child Guided Missiles Division plant, 
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ASPR Will Eliminate 
Fixed Overhead Rates 

Washington—In compliance with a 
ruling of the Comptroller General, De- 
fense Department is revising procure- 
ment procedures to eliminate pre 
determined fixed rates from 
cost-reimbursement contracts 

New will be effective as an 
umendment to the Armed Services Pro 
curement Regulations by July 1. After 
that date, it is proposed that overhead 
costs will be on an actual basis, with 
ontractors submitting claims for over- 
head that will be subject to negotiation 

Fixed overhead rates in existing con 
illowed to run for the 
period stipulated in the contracts. Later, 
Defense Department said, overhead will 
basis of after-the 
costs and incorporated into the 
When an estimated rate 1s 
will be subject to 
vhen experience has been obt 
understooc ecl that 


OVC rhead 


rules 


tracts will be 


be negotiated on the 
tact 
contract 
used, it idjustment 
lined 

Industry is 
may entail excessive 


the new system 


auditing costs. 





Some 595 Aircraft Profits Show Drop 


‘Three major aircraft manufacturers— 
Martin, Bell and Chance Vought—re- 
ported lower profits for 1955 than for 
the record post-war year 1954. Repub- 
lic, reporting an increase in profits, said 
it expects both sales and profits to 
decline in 1956 and 1957. Vertol re- 


ported the best vear in its history and 
Curtiss-Wright showed an increase in 
profits of more than $15 million. 


Bell Aircraft Corp. 

Bell’s net profit for 1955 was $5,- 
914,482 ($2.25 a share) compared to 
$6,404,243 in 1954. Sales were $204,- 
440,543—a new record—compared to 
$185,646,114 in 1954. Helicopter sales 
amounted to $48 million. Commercial 
sales accounted for 14% of total sales 
and 35% of net income. Over 75% of 
the company’s scientific and technical 
effort was devoted to “guided missiles 
and related work,” Bell said. Greatest 
single effort in the technical field was 
spent on the Air Force GAM-63 air-to- 
surface Rascal missile. Bell’s contract 
backlog now is $246,840,268. In 1955 
Bell's work included delivery of the X-2 
stainless steel supersonic research plane 
to USAF; receipt of a USAF contract 
to build a jet-powered VTOL plane; 
unveiling of its tilting-rotor XV-3 Army 
conveltiplane; delivery of the first Bal- 
lairus 47H helicopters and continued 
volume production of the tandem-rotor 
Navy HSL helicopter. 


Glenn L. Martin Co. 


The Martin Co. reported a net in- 
come of $13,285,297 for 1955—almost 
$7 million below 1954—but said its 
financial position now “is stronger than 
at any time in the past.” 

Sales totaled $271,862,342 compared 
to $270,730,000 in 1954, although in- 
come before taxes was $3 million higher 
than for 1954. Because of costs and 
losses in earlier vears, some $19 million 
had been available in 1954 to reduce 
book income otherwise subject to in 
come taxes. Earnings amounted to 
$4.92 a common share and to 4.9% 
of sales. Dividends totaled $1.50 a com- 
mon share plus a dividend of 5% paya- 
ble in stock. 

Backlog of contracts, some of them 
running into 1959, amounted to $600 
million, an increase of $60 million. 
The company said the P6M SeaMaster, 
the advanced TM-61 Matador missile 
and other undisclosed projects are “now 
close to the production stage.” The 
backlog includes “four major aircraft 
projects, five major missile projects and 
two major electronic projects,” the com- 
pany said. Presumably these include the 
P6M, the B-57, the P5M Marlin sea- 
plane and a design competition for a 


34 


tactical bomber; the Bullpup, Lacrosse, 
Matador, Vanguard and ‘Titan missiles, 
and the Missile Master system for co- 
ordinating fire of Nike batteries 

In 1955 Martin became the prime 
contractor for a rocket designed to carry 
an earth satellite to altitude and launch 
it upon its earth-circling orbit and the 
prime contractor for USAF’s second 
intercontinental ballistic missile, the 
Titan, to be built in a $10 million fa- 
cility at Denver, Colo. Martin also 
formed a subsidiary, RIAS, Inc., to do 
basic research in the physical sciences. 
A small staff is at work and land has 
been acquired between Washington 
and Baltimore for a laboratory. 

Martin expects “some growth in sales 
volume” in 1956 but expects net profit 
as a percentage of sales to be lower 
“because of non-recurring items taken 
into income in 1955.” 


Chance Vought Aircraft, Inc. 


Chance Vought reported net profits 
of $4,759,544 on sales of $147,095,440 
in 1955. Profits were down almost $2 
million and were down by $2.5 
million, partly due to the phasing out of 
production of the F7U-3 twin-jet Cut- 
lass Navy fighter and initial costs re- 
lated to Crusader F8U production. 


sales 





Gen. Wood Killed 


Baltimore, Md.—Maj. Gen. Floyd B. 

Wood, 47, Deputy Commander of the 
Air Research and Development Com- 
mand, was killed here last week when the 
T-33 jet trainer he was piloting crashed 
and burned shortly after take-off from 
Friendship Airport. 
Wood had been ARDC 
since its organization in 1951, when he 
became Chief of Staff at the Wright 
Air Development Center. At the time 
of his death he was chief of the com- 
mand’s research and development pro- 
He was scheduled to take over 
command of the ARDC Flight Test 
Center at Edwards AFB in June. 

Gen. Wood widely 
both in the Air Force and by 
craft industry as one of the pioneers 
in the efforts to increase the pace of 
aeronautical development and _ establish 
an adequate research program for USAF. 
Gen. Wood was a command pilot and 
was commissioned in the Air Force in 
1929 after completing flight training at 
Brooks and Kelly fields. He was a grad- 
uate of North Texas State Teachers 
College and had a master’s degree in 
meteorology from Massachusetts Institute 
of Technology. 


Gen. with 


gram. 


was recognized 


the air- 











> 70% 


Profits amounted to 3.2% of sales, 
compared to 4.4% in 1954 and to 
$4.41 per common share, compared to 
$6.15 the vear before. 

\ backlog of $214 million—some $26 
million higher than in 1954—includes 
$134 million for the Crusader and $50,- 
488,000 for the Regulus, which in 1955 
became the Navy's “first operational 
offensive missile,” the company said. 

Satisfactory development of the Reg- 
ulus program have led to “orders for a 
supersonic, highly advanced” attack 
missile for the Navy. A new low-speed 
wind tunnel went into operation early 
in 1955 and late in the vear Chance 
Vought scheduled addition of a $3 
million high-speed tunnel 

Like Martin, Chance Vought has set 
aside no reserve for renegotiation, con- 
sidering its profits to be well within 
reasonable limits. 


Republic Aviation Corp. 


Republic last year made 
$14,731,134 on sales of $54 
compared to a profit in 1954 for 
$8,976,523 on sales of $323,456,601 
In spite of the $6 million increase in 
profits, President Mundy I. Peale said 
1956 and 1957 sales and net income are 


1 profit of 
7,387,242, 


expected to be lower because of change 
overs to newer models of supersonic jet 
fighter-bombers. Profits amounted to 
$10.01 a share compared to $6.71 in 
1954, with adjustments for a 10% stock 
dividend. 

Production of the photo reconnais 
sance RF-84F Thunderflash will 
this year and production of the F-541 
Thunderflash will end in 1957. ‘The 
supersonic F-105 fighter-bomber, 
being manufactured, should be in vol 
ume production in 1958, Republic said 
Production of an RF-105 also is planned. 

Republic also has USAF contracts 
for development and construction of 
the XF-103 fighter-interceptor and an 
other fighter-bomber which it said 
USAF will consider for procurement in 
1960-65. Republic’s expansion of re- 
search and development calls for ex- 
penditures of $12 million in 1955 and 
1956. 


end 


now 


Curtiss-Wright Corp. 


Curtiss-Wright reported $35,081,045 
in profits for 1955 on sales of $508,- 
703,445. Sales were $34 million higher 
and profits $15,703,766 higher than in 
1954. Backlog of contracts was $601 
million, $6] million than 1954. 
Forty percent of net earnings came 
from commercial sales. Dividends paid 
were $2 a share on Class A stock and 
$1.75 on common. In 1955 Curtiss- 
Wright established an advanced re- 
search and development center at Que- 


less 
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hanna, Pa.. acquired Propulsion Re 
search Corp. of Santa Monica, Calif 


md established a turbomotor division. 


Vertol Aircraft Corp. 


Vertol, formerly Piasecki Helicopter 


Corp., had record earnings of $1,550, 


937 ($3.32 a share) in 1955, on sales of 
$57,690,074 (an increase of 18% 
1954). The company concentrated on 
production of the 20-passenger H-21 
W ork Horse for the armed services, and 
on research and development aimed at 
VTOL aircraft. Backlog increased from 
$100 million to $125 million. Working 
capital was increased 26%, stockhold 
and long-term in 
debtedness was reduced 38%. Emploves 
increased from 1,469 to 4,995. Work 
continued on conversion of the +40-pas 
senger YH-16 into the YH-16B turbine 
tr insport helicopter. The YH-16A 
crashed last vear near the end of its 
flight test programs when an item of 
special test equipment failed 


OvcI 


ers’ equity by 29% 


Kaman Aircraft Corp. 

Kaman reported $428,815 in profits 
on $14,503,869 in sales, the highest in 
its 10-vear history, in spite of a stretch 
out in production of the Navy HOK-] 
helicopter which necessitated a cut 
in staff of 125 employes. Profits for 
1954 were $344,046 on sales of $13, 
395,242 Work on 18 and 
development contracts includes an an 
aircraft project, follow-on 
contracts for remote controlled heli 
copters, and a specialized application of 
the roto-chute principle. Kaman formed 
) military operations research division in 


1955 


research 


nular-wing 


Pacific Airmotive Corp. 


PAC lost $817,410 in the vear end- 
ing Nov. 30, 1955, compared to a loss 
of $128,338 the year before. Sales were 
$19,279,537 compared to $16,531,086 
in 1954. PAC blamed the loss primarily 
on the fact that costs for its USAF C-54 
IRAN (inspection and repair as neces- 
sary) program were “very substantially 
in excess of the contract price,” but said 
it hopes to recover some of this. 


Lear, Inc. 


Lear had the highest sales in its 
history last year—$54,600,273 compared 
to $54,435,637 in 1954—but profits 
declined from $2,305,727 in 1954 to 
$2,115,811. Lear blamed the decrease 
on a work stoppage at its Grand Rapids 
Division in the last two months of 
1955. Backlog increased 41% to $53,- 
459,922. Net worth was increased by 
21% and working capital by 27%. Out- 
put in most product lines. Lear de 
voted a major research effort to advanced 
jutomatic flight control systems and 
flight reference instruments applicable 
to missiles, drones, helicopters and high- 
performance aircraft. 
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Defense Directive Authorizes 


Release of Weapons Information 


Washington—Defensc 
new 


Department 

umed at 
Administra 
tion’s attempted blackout on weapons 
information 

Directive 5230.12 spells out what 
can be told about aircraft, engines and 
missiles at each point in their produc 
tion and operational history 

It does not sav the facts must or will 
be released, but authorizes release if the 
Office of Security Review 
Ihe schedule contained in the direc 

does not differ basically from the 
one used by the Air Force before the 
White House its often-violated 
edict against disclosure of weapons in 
formation. 

With some modification, the USAI 
program now will be used by all three 
SETVICES 

Defense Department spokesmen em 
phasized that the new directive is not 
intended to further curtail 
information 

Instead, they said, it defines what 
can be considered for release in such 
a wav that it will be difficult for arbi 
trarv or technically incompetent officials 
to withhold information 

lor example, the directive makes it 
that information previously re 
can be without fur- 
ther approval 


has issued a directive 


reversing the Eisenhower 


+ 


approves it 
tive 


issuc d 


rele ise of 


cle iI 


leased re-released 


Some Delay Seen 


Ihe armed forces have 30 days to 
implement the directive, but Pentagon 
observers doubt that it will be enforced 
until after the election and the current 
arguments over the defense program 
and budget are finished. 

In recent weeks there has been a 
series of disclosures on the capability 
of new weapons, some of which brought 
heated protests from the White House. 
Last week came news that the North- 
rop Snark, jet-propelled guided missile 
has flown 2,000 miles. For its design 
mission, the missile must fiy 5,000 
miles. 

Securitv review officers hailed the 
new directive as an aid in their work 
and a guide to defense contractors 





Gas Turbine Meeting 


The gas turbine power division of 
the American Society of Mechanical 
Engineers will hold its first annual 
conference and exhibit at the Statler 
Hotel in Washington, D. C., next 
Monday, Tuesday and Wednesday. 











I] speed deci- 


Once in full force, it wi 
sions and make it p for Security 
Review to handle its problems without 
icpe ited reference to the higher 
itv, thev say 

Ihe directive provides for 
\\ hen 1 CASC 

basi f the 

be decided on its own 
Secretary of Defense 
ilso will be made for 


1) 
canceilic d, 


ssible 
juthor- 
exceptions 


innot be re 
it will 


to the rules 
solved on the rules 
a 
dual 
s10n weapons tft 


have been discontinued 


completed. 


How It Works 
lor 


tive divides 


urcraft and engines, the direc 
history into four 
covering design, first produc 


to combat units and full 


phases 
roughly 
tion, delivers 
delivery. 

In the case of engines, the 
phases come with the 50-hour and 150- 
hour qualification tests 

Provision 1S 
model designation 
ternal pictures, models and _perform- 
ance in generalities. For the most part, 
the rules do not differ from the ones in 
force before R. Karl Honaman served 
his brief term as Deputy Assistant Sec- 
retary, attempting to enforce a stringent 
blackout on information 

In the case of guided missiles, the 


latter two 


made for release of 


manufacturer, ex- 


directive provides only three phases of 
development and production. The first 
authorized release of information will 
come at the start of production, when 
designation and manufacturer 
can be disclosed, along with general 
performance, the power plant and 
launching information. External photos 
are permissable. 

On the issue, USAF has been more 
liberal, favoring a fourth phase in the 
directive, with release of more informa- 
tion. Navy voiced strong objections, 
and the other services agreed in the 
interest of developing the initial direc- 
tive. 

Real importance of the new directive 
depends on how it is carried out. Ac- 
tually, it was made necessarv when the 
Administration the “re- 
stricted” classification publicly while 
they privately launched an effort to 
withhold considerably more informa- 
tion than the “restricted’”’ label dealt 
with 

Under the new directive, classification 
remains a responsibility of the 
secretaries and theoretically is unrelated 
to the decision to release information 
It follows that if releasc 
item is justified, the cognizant service 
will be under lower the 
classification of the whole contract. 


model 


abolished 


service 


of a classified 


pressurc to 








Industry Report on Salaries, Bonuses 


Tables of salaries and bonuses totaling more than $25,000 annually as reported by five aircraft companies to House Armed Services 
Investigating Subcommittee are shown below: 


McDonnell Aircraft Corp. 


Salery Bonus Selary Bonus 

(Year Ended Dec, 31) 1952 1953 
James S. McDonnell, Jr., President and Chairman of the Board $58,130 
Robert H. Charles, View| President 26,700 

arren Drake . . 30,789 
Kendall Perkins... 24,359 canes paeed aiipsieiaal 
John F. Aldridge, Jr. ; re . : wipes 23,680 
ae ‘. f- Sovington, Jr. . silos ieud 25, ‘214 eeesees 26,679 

50,306 
25,500 


sae 21,402 
$190,364 $213,453 eat $249,202 $271,625 


Lockheed Aircraft Seep. 


Salary Salary Bonus 
(Year Ended Dec. 31) 1953 


Robert E. Gross, President 
wy Ss. Gross, Executive Vice President. 
A. Barker reasurer and Vice President of Finance. 
Ci Chappellet, Vice Pre: President, Administration. : 
D. J. Haughton, Vice President & General Manager, Ga. Div. 
Hall L. Hibbard, Vice President, Engineering 
Burt C. Monesmith, Kx President and Gen. Mgr., Calif, Div. 
Elwood R. Quesada, V. P. & Gen. Mgr. Missile Sys. Div. 
Sy B. Squier, Vice ‘President, Seles 
D. E. Browne, Comptroller ‘ 
. Wulfekuhler, ; ‘ 5 26,162 
. Gane , ,Amitant Treasurer a . 33, ‘619 12,286 33, ‘789 
ee 24,777 ‘ 
cs 29,703 7,957 30,801 











PIR 


672,152 ; 832,839 20,243 811,513 


Republic Aviation Corp. 


Sal Bon Sal Salar 
(Year Ended Dec. 31) aig ia ow re id 


1952 953° 195 
‘eale, President — : ; $79,500 $40,739 $79,500 $32,390 S78. 500 
w. 6 ~~ Vice President. 5,833 
Brabham, Vice President 22,090 6,561 25,000 18,738 25/000 
K. Ellington, Vice President eal 
A. Kartveli, Vice President t 34,404 50,880 51,030 
H. Lehne, Vice President 
Murphy, Vice President ; 18,638 t 5,969 34,980 
JJ. Rye. Vice President , , , 31,800 
, Vice Presid , é 20,000 
T. ae Treasurer. .... 37,100 
* A. Thompson, Secretary : uve 
i~— n, Acsistont Secretary and Ae mn ‘ 18,485 


gd 
6. Vv ssistant Secretary and Treasurer 18,417 
.R. Cntr ay 16/55), Vice nemcent, eum. : 





3.125 
314,573 162,159 295,870 116,593 372,145 429,624 


Douglas Aircraft Co. 


Salary Bonus 


Salary Bonus Salery B Salary Bonus 
1952 1953 1954 


1 
(Fiscal Year Thru 11 30 55) 


Donald W. Degen, &. President. - : . $134,355 : $149,674 meee $158,125 . $162,528 
. W. Conant, Sr ice ‘President , 68,747 ° 93,448 é 05,417 . 108,519 

E. Reymond, "View President, En: sii 

ionald W. Poin Jr., Vice President, Military Relations 

jat Paschall, V e President, -Commercial Sales 

ee t~ Vice ‘President, F inance 

Vice President, Gen. Mgr., Santa Monica 


ZOp>™ 





and General Manager, Tulsa. . 
. Rochen, View President, Public Relations. 

. Strangman, Treasurer... .... 

gh, Assistant Tr and Controll 


, Wash. aoe. ° 








al gel 


$507,849 aeses , . orerT $808,766 


Convair 


Salary Bonus Salary Bonus Salery Bonus Salary Bonus 

1 1953 1954 1955 

(Year Ended Nov. 30) (Year Ended Dec. 31) (Year Ended Dec. 31) 
. Biron, Jr., Vice President and Adutatiotes : : asses $38,157 naan $9. 000 10,000 $35,000 a8. 500 
. Bovee, Treasurer a 780 6,000 21,405 500 
‘Coggan, M Convair, San Diego. ; hei 32,301 wwatn 3. ‘994 10,000 32,500 18. 000 
2 Motte T. Cohu, and Assistant to Chm. of Board. . : 30,000 gicona 
. C. Esenwein, Vice Pres. and Mgr. Convair, Ft. Worth. sagiea 36,284 anges 35,000 15,000 35,000 16,000 
. P. Fontaine, Executive Vice President i . . 3 7 
_ F. Home, Manager Convair, Pomona . ; 11,356 f 26,362 6,000 30,000 12,000 
e Irving, Manager Convair, Pomona J 11,739 ‘ ‘ ; 
. Lanphier, Jr., Vice President and Assistant to President J . 38,337 35,000 15,000 35,000 17,500 
. Leaman, Manager C Convair, San Diego LY ' ‘ 
: 82,090 ' . 75,000 25,000 62,500 30,000 


ident , Y 

ier vice President, pFinance ; 35,180 sic ' 
35,000 ; 50,657 Scatde 45,000 25,000 52,500 27,500 
- ; 24,000 cies 135,000 (Compensation as Ch. of Board For 5 
Years From Nov. 20, 1947 to Nov. 30, 1952) 


A>>cror 
ree 


Exi 





hw 
Oa 
. Rockefeller, Executive Assistant to 7 of Board t , 33,722 

Ryan, Vice President, Manufecturin ; nek 

. Watts, Vice President and General a 38,000 : J snes 38,000 10,000 38,000 12,500 
. Sebold, Vice President, Sagineating ‘ ee J ed saneee 35,000 7,500 35,000 12,500 
” Fisher, Controller : 2,082 ° ‘ 25,000 7,500 25,000 9,000 
TOTAL.. Y is $505,589 unis $535,136 $137,000 $401,905 $174,000 


DPPP<4 7c} x- 
antl? On On tees 














Designers 
and producers 
of motors, 
linear and rotary 
actuators 


Fourteen years ago EEMCO started in a small way. Today 
it is one of the nation’s principal designers and producers 
of special motors and linear and rotary actuators for air- 
craft and pilotiess missiles. 


This forefront place has been achieved because, 
continually since 1942, EEMCO has special- 
ized exclusively in manufacturing these pre- 
cision components. It has done nothing else! 


EEMCO’s leading position has been consistently maintained 
through outstanding service rendered to every customer. 
EEMCO units are used by a majority of the airframe and 
related manufacturers in the aircraft industry who appre- 
ciate EEMCO high-quality standards, dependable cost-con- 
trol methods, and on-time deliveries. 


Design and production specialists at EEMCO continue to 
provide designs and prototype models of motors and 
actuators. These, notably, are in the desirable light-weight, 
high-output ratios so vital to modern jet aircraft and pilot- 
less missiles. And EEMCO produces them in quantity for 
approved Army, Navy and Air Force models and for most 
late-design commercial airliners. 


Electrical Engineering 
and Manufacturing Corp. 


4612 West Jefferson Boulevard 


Los Angeles 16, California 
Telephone REpublic 3-0151 
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FINNISH AIR FORCE 


























LOS ANGELES, CALIFORNIA 


AUSTR _— 


ACCEPTED GILFILLAN BROS. INC. |~ 





AN CARS meee gece eee 


Accepted...Gilfillan GCA Quadradar 
S [ Never before has a navigation aid 
OQ received such immediate, 
; ‘ } universal acceptance. 
4 + Search _ 
: Precision Final Approach %,- é? 
RADAR ~- ' . . 
: Height Finding e 
SETS .; Z | 
IN ONE - Airport Taxi Contro/ - 4 G lfilan 
-_ equipment has all a. ‘ . , 








Your Quickest Source 
for “HARD-TO-GET”’ 


Oo 


CANNON 
e.ecrarc 





for Instance: 


Cannons entire D line ir 
miniatures DA, DB, DC and [ 
ENVELOPED IN CLOUD of steam, Douglas F4D-1 Skyray begins steam-catapult takeoff a = —y yee . oe 
from the Naval Air Test Center, Patuxent River, Md., in carrier reliability trial All plugs available in var - 
> 


Type “K” and “RK 
Acme thread 


KO3 Miniature (with KO8 end bell), 
nylon insert & gold-plated contacts 


WITH WING SLOTS down and flames pouring from its afterburner, the bat-winged 
Skyray rears up for takeoff near the end of its steam-catapult run. Hermetically Sealed GS Series with 


your choice of flange 


And OF COURSE 
Connector, whethe 
AN construction 
UE series of Sub-Miniatures 


Aircraft Supply 


Authorized Distributor 
Cannon Plugs & Solenoids; U.S. Relays 


711 SOUTH VICTORY BLVD. 


BURBANK, CALIFORNIA 
Victoria 9-3211 


UNLEASHED from the launching hook and airborne, the F4D roars away from the Telephones | r4.nwall 2-8182 
launching site. The Skyray is scheduled to become operational aboard the USS Forrestal. — 
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electronics engineers: 


Scovr 


DUAL-PURPOSE 


ARTIST'S. CONCEPTION of Po rta b le 


| the IM-99 BOMARC, long- 


Guidance and control of 
the Bomarc is under devel- , 
opment by the Westing- 
| house Baltimore Divisions. 
' (Photo courtesy Boeing Air- 
plane Company) | 


range pilotless interceptor. ~ Airline Oxygen 


i 





Westinghouse 


BALTIMORE DIVISIONS 


are active in advanced projects o 
like BOMARC ...are you? . FOR PASSENGERS 


OPENINGS EXIST IN THE FIELDS OF Preferred by 


CIRCUITRY PACKAGING ‘ 
MICROWAVES TRANSFORMERS WORLD $ 
SERVOMECHANISMS ANALOG COMPUTER DESIGN 


MAGNETIC. AMPLIFIERS VIBRATION MAJOR AIRLINES! 


DIGITAL COMPUTER PROGRAMMING RADAR DESIGN 
FIRE CONTROL SYSTEMS FIELD SERVICE ® This double-use oxygen unit 











BOMARC is typical of the many interesting projects “in the works” provides complete smoke and 
at Westinghouse. Such projects are more than a “one-shot” challenge fume protection for crew through 
to the engineer . . . they are the true steps forward in his career, demand regulator operation. Pro- 
and the broadening of knowledge thot enriches his value to himself 
and to his profession. If you are interested in this type of project, 


Westinghouse is interested in you! 


OTHER CAREER ADVANTAGES 
AT WESTINGHOUSE Write for complete information 
on model 5600 today! 


vides constant flow for passen- 
gers. Weighs less — takes less 


space. Used by all major airlines. 


Unlimited opportunity for advancement 

Unlimited opportunity for advanced education at company expense 

Unlimited opportunity for professional status and association with 
leaders in the profession 





See WMS at the Aero Medical Ass'n. 

Convention in April. Let us show 
IN ADDITION TO top income and benefits, you will find the housing you several exciting new products 
excellent in our ideal geographic location. developed by Scott Engineers for 


, jet aircraft of the future. 
TO APPLY abies 


Send resume of education and experience to 
Technical Director, Dept. 310, Westinghouse Electric Corp., 
2519 Wilkens Avenue, Baltimore 3, Maryland 











, - SCOTT 
you can 6 SURE...1F 11S B AVIATION CORP. 


we 275 Erne Street, Lancaster, New York 
15 West S7th Stree t New York 19. N Y 








TWA, PanAm Mail Pay 
Cut in Offset Case 


Washington—Trans World Airlines 
ind Pan American World Airwavs both 
have to return mail pay to the govern 
ment under terms of the final decision 
in the Trans-Atlantic Final Mail Rate 
Case. The decision, which settles th« 
Mffset issue, sets mail pay for an cight 
year period starting in 1946 

I'he decision is the final move in th« 
complex case. The Civil 
Aeronautics Board issued decisions im 
the case in 1954 and 1955, but left 
the offset question for later action 
I'he Supreme Court issued its offset 
interpretation of the law while the 

ise Was nearing completion 

(he Board said its final 
cuts the government’s mail pay obliga 
tion to the two carriers about $20 mil 
lion below what it otherwise would have 
been. ‘The final rates produce $11.4 
million less than the carriers were as 
igned under previous temporary rates 

Combining its offset findings with 
previous rates, the Board determined 
that overpayment amounts to $7,561, 
000 for T'WA and $3,875,000 for Pan 
American. At the same time, final mail 
pay for American Overseas Airlines be- 
tween 1946 and 1950 was set and the 

irrier was awarded $4,947,000 over 
what it received with temporary rates 

Since AOA has merged with Pan 
\merican, the payment will go to Pan 
American. Combining the AOA pay 
ment with the PAA refund leaves Pan 
American with a net gain of $1.1 mil 
lon 

During the period from the start of 
l'ransatlantic operations on Feb. 5, 1946, 
to the end of 1953, the Board found 
that TWA had $4,183,000 in earnings 
ivailable for offset. The carrier’s inter 


ong and 


decision 





United Protests 


United Air Lines is protesting Ameri- 
can Airlines’ plan to introduce DC-7 
Royal Coachman coach service on non- 
stop flights from New York and Wash- 
ington to Los Angeles. 

United told the Civil Aeronautics 
Board American’s proposed luxury fea- 
tures differ materially from the Board’s 
concept of coach service. United con- 
tends that using the DC-7 will upgrade 





coach service, “result in a competitive 
giveaway’ race for both coach and first 

| class traffic . . . so obscure or eliminate 
| the distinction between first class and 
oach service as to result in unjust dis 
against regular fare passen 

gers” and “may well lead to a general 
breakdown of the domestic industry fare 


crimination 


structure 
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New British Bomber 


London—The Ministry of Supply an 
nounced this week that it has placed a 
development contract with A. V. Roe & 
Co. for a 1,500 mph. jet bomber to 
replace the Avro Vulcan and Handley 
Page Victor sometime in the early 1960s. 
Ihe new bomber, to be comparable in 
size to the Vulcan, is expected to have 
a combat range of approximately 5,000 


miles. 


war NS 
1941 1956 


As TMI passes another important mile. 
stone in the precision service of American 
Industry, the successes of our yesteryears 
indicate new and even greater recogni- 
tion for this familiar symbol: 


nk 

















national need was set at $43,534,000 

or $7,561,000 less than it actually re- 
ceived. Actual repayment will be less 
than that differential because of the in 
come tax adjustments. 

The Board found that Pan Amer 
can’s Pacific, Alaska and Latin-Ameri 
can divisions had earnings of $6,186, 
000 available for offset during the period 
Jan. 1, 1946, to Dec. 31, 1953. Final 
mail pay for Pan American’s Atlantic 
operations in the period was set at $79, 
784,000, a decrease of $3,875,000 from 
payment under temporary rates 

The CAB also rejected attempts of 
'WA to get reconsideration of a dis 
puted deferred tax issue. CAB members 
Chan Gurney and Harmar D. Denny, 
would have allowed TWA to argue its 
case, but the motion failed for want 
of a majority. The Board also dismissed 
a motion to disqualify Chairman Ross 
Rizley from participation in the case 


CAB Will Consider NWA 
Bid for Permanent Route 


Washington—The Civil Aeronautics 
Board has refused to include Northwest 
Airlines in the reopened Trans-Pacific 
Renewal Case, but it has assured the 
lirline of quick action on its new bid 
for permanent international certifica 
tion 

Northwest had asked the CAB to 
resubmit the permanent certification 
issue to the President when it sends the 
White House a new decision on Pan 
American World Airways’ application 
for a Great Circle route to the Orient 

The Board pointed out that the 
White House had limited the reopened 
case to the issue of Pan American’s 
ipplication and thus Northwest's 1 
quest couldn’t be included 

But the Board set Northwest's per 
manent certification application for pre 
hearing conference in an independent 
proceeding. The Board said it is clear 
that subsidy was a crucial issue in the 
President’s original decision to renew 
Northwest’s certificate for seven vears 
instead of permanently. Since NWA is 
now off subsidy, the CAB feels the air 
line should have an immediate oppor 
tunity to present its case 








"Better Tubing 
is @ Better Buy 


We've built our reputation on 
this premise! TMI precision 
has cut machining and assembly 
costs on countless production 
lines, made many a pioneer 
engineer's dream come true. 
It has proven its worth with 
profit-minded management 
from coast to coast. And, the 
friendly TMI organization is 
well known for its ability 

to meet “almost impossible” 
delivery deadlines. TMI 
concentrates on quality rather 
than tonnage, better tubing 
that’s a better buy—always! 


Small Diameter Stainless 
Steel and Alloy Tubing for 
Top Flight Applications 
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| N Cc; METALLURGISTS 


ENGINEERS * MANUFACTURERS 
BRIDGEPORT Montgomery 
County), Pa. 











New Design Details 
Of Chance Vought F8U 


CHANCE VOUGHT AIRCRAFT inspector checks titanium in after 
section of the Navy’s F8U-1 Crusader. Note the size of vertical tail. 


NAVY ARTIST'S drawing depicts F8U as it would appear in combat. Folding-fin rockets probably have been fired from belly tray 
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PENCIL-LIKE FUSELAGE and thin wings of the Crusader are highlighted by this in-flight view of the supersonic Navy interceptor 


CRUSADER’S variable incidence wing, upper left, suggests wing’s leading edge jacks up, pivots around rear spat 
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PENCIL-LIKE FUSELAGE and thin wings of the Crusader are highlighted by this in-flight view of the supersonic Navy interceptor 


By me - 


CRUSADER’S variable incidence wing, upper left, suggests wing’s leading edge jacks up, pivots around rear spat 
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Effective ICBM Defense Possible Under 


By David A. Anderton 


An effective defense against the intercontinental ballistic missile is 
within the reach or close extrapolation of current techniques in aerodynamics, 


avionics, propulsion and structure. 


Answers to the questions still blocking the way already are being sought 
in this country’s latest weapons-development phase. Once they are found, 
there should emerge an anti-missile missile system that could become the 
classical defensive antidote to the offensive might of the ICBM. 


A major contributing factor to the 
urgency of the four projects now active 
in this field has been the knowledge 
that the Russians are firing an inter- 
mediate-range ballistic missile with 
some form of guidance over distances 
approaching 1,000 mi. These firings 
have been made often enough during 
the past six months to show that the 
missile is in an advanced development 
phase. 

The four U.S. anti-missile projects 
at Bell Telephone and Cornell Aero- 
nautical Laboratories for Army Ord- 
nance, and at Convair and North 
American for the Air Force—have a 
common goal. They must intercept and 
destroy enemy ballistic missiles—either 
medium or long-range—far enough from 
their intended targets to protect those 
areas from the primary effects of a nu- 
clear blast and the secondary effects of 
radiation and fallout. 

Ten years ago, interception of a 
ballistic missile in the V-2 category was 
considered impossible, prohibited by 
the limited state of the missile art. 
Now, engineering optimism about some 
of the problems to be faced indicaies 
that defense against future ICBMs is 
feasible at least. 

The basic problem of the anti-missile 
weapon system—now called “antis” (pro- 


ak 


nounced “‘aunties’’) in scientific slang— 
is to detect, identify, intercept and de- 
stroy an incoming enemy missile. ‘That 
problem might look like this: 

‘Antis’ in Action 

Fifteen minutes ago and 5,000 miles 
away, a towering rocket roared upward 
in the brightness of an Arctic afternoon. 
Now almost motionless in space, it 
coasts over the top of its elliptical tra- 
jectory, 800 miles up, and begins its 
long fall back toward earth. 

Minutes later, still dropping tail first, 
it crosses the invisible boundary on the 
outer limit of radar detection about 300 
miles from the target area. The radars 
come alive; they track the tiny target 
whose signal strength increases rapidly 
and ominously. In a few seconds, a ten- 
tative trajectory is computed from the 
tracking data, and two sets of data are 
transmitted. 

The first set selects the anti-missile 
batteries, alerts them and feeds them 
the first computed flight paths and in- 
tercept coordinates. 

The second set feeds the probable 
coordinates of the enemy firing site to a 
distant battery where an ICBM is stand- 
ing by for retaliation. 

The radars continue to track, and the 


computers continue to correct flight 
path and intercept data, feeding it out 
the communications network to 
the anti-missile batteries. ‘They 
for the firing signal while the enemy 
missile hurtles toward the target, tick 
ing off three miles every second 

At the last possible second, the firing 
signal flicks out from the central com 
puters. The white light of the rocket 
motors firing lights up the launching 
pads to show glimpses of slim shapes 
leaping upward to intercept and destroy 
their targets. 

Studies of defensive like 
these began with the start of the Ger- 
man V-2 offensive against the port 
cities of London, Antwerp and Calais 
These early approaches to the problem 
among them General Electric’s Project 


ovel 
wait 


systems 


Thumper (MX-795)—concluded that de 


fense against even as elementary a 
weapon as the V-2 was technically b¢ 
yond reach. The only solution was to 
stop the rocket before it ever got off 
the ground. 


Why the ‘Anti’ Lag 


The V-2 approached Mach $5 in its 
downward dive to the target. Each sec- 
ond it fell 5,000 ft. nearer the ground 
From launch to target, the V-2 was in 
the air about five minutes; its peak alti 
tude was about 60 mi. at a point about 
halfway—or 75 mi. to 100 mi.—to the 
target 

The task of acquiring the V-2 by 
radar, identifying it and plotting its 
trajectory in order to predict a collision 
course for the interception left very 
little time for the anti-missile missile 
to be launched and approach its target. 

Calculations showed that generally an 
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Present State of Art 


speed ibout 
ibout Mach 
time limita 
Those kinds of 
il} in 1945 


inti would require a flight 

ice that of the V-2—o1 
mect the 
ons of the problem 
not available at 


in order te 


peeds wcr'e 
ind later 
But speeds of 
pletely feasible 
fensive weapon they are also availabk 
to the offensive Ihe target for the 
uitis no longer lopes along at five tim 
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it Mach 10 or 15. 


Cont 


wailable to a dc 


ordet IT 


that 


now 
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downward 


Paradoxical Problem 


here is a strange paradox in the ad- 
state of the art that is 
capable of developing an_ interconti 
nental ballistic missile: The task of d« 
cnse against the ICBM has been madc 
casicr. Uhe anti-missile svstem has morc 
time to do its job 

An ICBNE will have 
proaching half an hour. It 
its target from such 
earth that there is 
blanking bv ground effects, 
useful of that radar 
onventional radars, which 


vanced now 


1 flight time ap 
comes im 
1 height 
no cite 


towards 
ibove th« 
tive radar 
the 

The use of « 
would determine missile flight path and 
peed by tracking the tiny target, seems 
like a logical approach to the detection 


within range 


problem. 

One recent clue to the possible dc 
tection range is in a statement madc 
recently by a British official, who said 
that British scientists had a radar capa 
ble of picking up an oncoming missile 
distant from the target. Con- 
ventional tracking radars would give 
slant range to the missile on a_ time 
basis; that data could be reworked to 
plot an accurate flight path within a 


300 mi 
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\ relatively new radar te 
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but to spot the locations of the 
batteries. The MPO 10 morta 
locating radar ¢ Sper! 
Gyroscope Co. trac the shell in 
flight, and calculated its trajectory back 
to the firing point Ihe coord 
then found were the basis fo 
irtillerv strike 

Later experimental use has been mad¢ 
of that icking 
missiles, presumably the Army Corporal 
or Redstone. During these trials, the 
\IPQ, 10 tracked the missile after take 
off to predict its impact point as an aid 
ind in 
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I'wo factors conspire to makc 
plotting of trajectories difficult 
e Manufacturing tolerances and small- 
disturbances in the atmospher¢ 
cause scatter—a deviation from the theo- 
retical elliptical path, already modified 
to some known extent by air drag. 
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Some Numbers 
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missil 
ground level launchings and a range of 
iverage accelerations. For a 
5G missile, flight time from ground to 
limit is about one minute: 
quadrupling the acceleration to 20G 
reduces the flight time by half to about 


30 sec. 
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distance to be covered by the enemy 
| missil flight 

time. 
lor the case of the Mach 20 enemy 
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four times the nti-mi sile 


1 5G anti-missile svstem, the dis 
tance works out to about 274 mi.; for 
the 20G svstem, the firings 


the enemy missile i 6 mi. out 
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lime margin for detecting, tracking 
plotting and actuating the interception 
in be calculated for th 
cms. 
It is the time required for the 
nemy missile to travel from the 300-mi 


tection limit to the point at which 
] 
| 


various SVS- 


inti-missile must | fired to guar 


ntee an interception outside the 50-mi 
| Yer ZOnNC 

For a 5G system, that time margi 
IS onh IX von s( onds. but for 
the 20G anti, the tim 
better than half a minute, a margin 
than idequate for the 


increases to 


that scems mort 


task 


General Impression 


his skeleton definition of the prob 
lem and the app its solution 
can only hint at the kind of missile 
defense svstem needed to do the stag- 
gering task of knocking down the 
ICBM 
ideration of the problem, it is possible 
to rough out the lin of 
the job 

Most apparent feature of such 
tem is that the hardware—the anti itsclf 
nd its attendant the least part 


of the job Ihe radar detection. com 


But even from this basic con 
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Similar ipproaches would be used te 
dcfend against the enemy IRBM: th 
time limits would be a little tighter b« 
iuse of the shorter flight time of th 
medium-range missile This would be 
partially compensated by the lower 
locity of the missile on its final plung 
to the turgct such speed 
probably under Mach 10 
double that figure. 
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these numerical approximation 
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quired to do the job 
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day capabilities of techniques used in 
missiles, radars and computers would 
not have to be stretched too far to ac- 
omplish the anti-missile job 
is not 
that could 

X ting cquipment 

But these numbers indicate that in 
terception and destruction of cither an 
ICBM or an IRBM feasible based on 
the current state of the art 
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Denver Missile Site 


Artist’s drawing shows proposed layout for Martin’s new Denver Division where the 


company will conduct its research-and-development programs for guided missiles. Facilities 


include 610-by-244-ft. main factory (in 


administration building, foreground. One-story 


background) and two-story engineering and 


cafeteria connects the two buildings. 
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Contributing 
precision-made 
cockpit enclosures to 
America’s air arm 








Write for new Kawneer Aircraft Products 
books for complete description of facilities. 





The Cessna T-37 will help to train 
tomorrow’s jet pilots faster and at less 
cost. An enlarged cockpit enclosure made 
by Kawneer gives the instructor and 
trainee improved visibility. With our 
knowledge of acrylics and specialized 
facilities in our new, modern plant we are 
prepared to take the complete 
responsibility for your cockpit enclosure 
program. Our forming, routing, edging, 
optical testing and glazing to metal 
facilities are available to produce any 
part of your cockpit enclosure—from the 
acrylics only to the complete assembly — 


write, wire or phone. 


—, 


Cockpit Enclosures 

Major Airframe Assemblies 
Acrylic Forming and Fabrication 
Jet Engine Sheet Metal Parts 
and Assemblies 

Miscellaneous Sheet Metal and 
Extruded Parts 

Heliarc Welding 


H OR Oam,, 


~I9o06-19566 
Engineers: Kawneer offers excellent opportunities for 
growth and advancement. Bring your family to Niles and 
enjoy vacationland living. Work in new, modern facilities 





FE “Now we get a 


precision fit 
in a matter of 
minutes.” 


Of course we knew aircraft producers have been 
ordering Laminum Shims for years . . . to obtain 
accuracy, save time and cut costs. However, we 
weren't quite sure ourselves just exactly how they 
were applied, nor what advantages appealed most 
to our customers. So we went out and asked. 


Here are the answers—not what we say, but what 
they say: 


“Laminum Shims have done away with grinding 
and costly micrometer checking. They've stream- 
lined production. Eliminated metallurgical contami- 
nation. Simplified inventory. Reduced machining 
requirements.” 


“With Laminum Shims the problem of precision fit- 
ting is reduced to simply peeling off the layers to 
the desired thickness. Now we hold tolerances to a 
thousandth.” 


“Any application requiring shims of varying thick- 
nesses is made to order for Laminum Shims.” 
“To accurately and efficiently control space toler- 


ances in critical placement throughout our aircraft, 
we have shifted to the extensive use of Laminum.” 





Aircraft Producers 


44 ® ® 
Laminum 


- = . j 
“We use Laminum S$ 
between the cut-out on the strut, and the trunnion 
which holds the landing gear in the wing.” 


» 
“Laminum Shims simply p-e-e-l for adjustment. The 
fact that layers come in standard sizes makes our job 
easier and quicker.” 


“With Laminum Shims it’s no trick to meet close-limit 
spacing specifications between bearing support and 
lower housing. Every day we're finding new uses.” 


fell. ..in their own words... why 


Shims cut assembly time 35° 


“Six-inch diameter Laminum Shims are easily sized 
to exactly .065” in overall thickness. It really saves 


time over the old grinding-down method.” 


“To fit ribs exactly into the spar, Laminum Shims are 
scored into quarters, and varying thicknesses are 
peeled off each quarter.” 


“It takes a half hour to file down a solid shim, as 
compared to minutes to peel laminated shims of 
Laminum down to exact size.” 


pS 
4 


LAMINATED SHIMS OF 





are custom-made precisely to blueprint. Lamina- 
tions are completely surface-bonded to look and 
act like solid metal, yet quickly p-e-e-l to a preci- 
sion fit right at assembly. Available in Brass, low 
carbon Steel and Type 302 Stainless, with .002” 
or .003” laminations. Also in Aluminum with 
.003” laminations. Laminum Shims eliminate 
costly extra operations: no machining . . . no 
grinding . . . no stacking .. . no miking. And no 


grit between layers —ever! 





FREE! © LAMINATED o) 


Actual sample of 
LAMINUM — also 
illustrated Engi- 
neering Data File. 


Write for your © COMPANY, INC. O 


copy today. "* 

















5105 UNION STREET, GLENBROOK, CONNECTICUT 


SHIM HEADQUARTERS SINCE 1913 








DEPARTURES OF TODAY 











Uitra-precise 
— 
ball bearings! 


Look to New Departure—with its expanded facilities— 
for a full line of miniature ball bearings, *<” (.375”) 
outside diameter and smaller. 


These tiny steel “‘jewels’’ are made with extreme 
accuracy on the finest equipment available . . . 
assembled, torque-tested, and packed in pressurized, 
atmosphere-conditioned areas of surgical cleanliness 

. . . to assure performance and dependability matching 
the most exacting needs of today’s precision industries. 


For full information about miniature bearings, 

or for engineering help on your bearing problems, 
call or write New Departure, Division of 
General Motors Corporation, Bristol, Conn. 


WRITE FOR NEW DEPARTURE’S MINIATURE BEARING CATALOG 


y 


ZX 
(DEPARTURE 





AERONAUTICAL ENGINEERING 
MIT Probes ‘Miles-Per-Gallon’ Problem 


By 





Robert H. Cushman . 
AVERAGE SPECIFIC RANGE 
7 SPECIFIC RANGE 
DEVIATION 


. apes 


Y Seamags 


-——=—= UPPER 
REVERSAL 
POINT 


'wo answers to the important prob- 
lem of getting the most miles out of 
each pound of fuel carried by jet ait 
craft are being sought by the Massa 
chusetts Institute of 
strumentation Laboratory. 

The first, called an “optimalizing 
system, automatically tailors itself im 
flight to get the most miles per gallon 
from the particular engine-airframe it 
is monitoring. It does this by sensing 
the correct speed for maximum range¢ 
and maintaining the throttle near the 
corresponding setting. It will not be 
iailable, however, for another two 
yCars 

Ihe second system—which is semi- 
automatic—should be on the market 

It presents a group of three 
easy-to-read instruments which show Lanseceo 
the pilot how he should fly to achieve ‘ 
maximum range. 
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THE, ? 

PERFORMANCE CURVE for optimalizing cruise system using airspeed as controlled input. 
Optimalizing System 

Optimalizing, originated by C, S. 
Draper and Y. T. Li of MIT, offers 
the following advantages: 
e Tighter control loop. 
tem is constantly feeding back informa- 
tion, servo-fashion, on its own behavior. 
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The new sys- 
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flight to make best use of its present 
If the airplane drag sud- 
denly went up due to battle damage or 
dropped because an external fuel store 
was jettisoned, the new method would 

















condition. 
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It is, in effect, recalibrating itself in | 
| 








account for this change. 

such control decisions are 
data gained from _ idealized 
model tests and test cell runs. 
¢ Freedom for pilot. Since the pilot is 
relieved of awkward fumbling with the 
flight data manual he can spend more 


At present 
based on 
aircraft 
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time on overall mission-planning. 

© Independence from accuracy of air- 
craft instruments. The system is more 
concerned with relative than specific 
values. 


Mach-Limited Aircraft 


Optimalizing and the semi-automatic 
system will be applicable to contem- 
porary fighters and future bombers 
which, though they have enough thrust 
to spurt into transonic and even super- 
sonic speeds, must stay below the tran- 
sonic drag-rise for efficient cruise. 

The systems, however, do not apply 
to older-type fighters and present 
bombers which are “thrust-limited” or 
do not have enough engine power to 
come near the drag rise in level flight. 
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FUNCTIONAL BLOCK DIAGRAM of typical optimalizing cruise control system. 


SEMI-AUTOMATIC SYSTEMS’ display utilizes group of 


CRUISE 


INDICATOR 


MACH NUMBER INDICATOR 





(SARs COMPUTER 
DEVIATION |. 








ENGINE PRESSURE RATIO 
INDICATOR 


three, easy-to-read instruments. 
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Just off the press! 


soourn +. # — 


New Buying Guide 
TO AIRCRAFT STEELS 


Latest information on Aeronautical Specs. — 
AMS, AIR FORCE-NAVY and MILITARY. 
Also listing of aircraft steels in stock for 
quick shipment. 


WRITE RYERSON, BOX 8000-A, 
CHICAGO 80, FOR BOOKLET 88 


RYERSON STEEL 


Joseph T. Ryerson & Son, Inc. Plants at: New York 
Boston Wallingford, Conn. ° Philadelphia Charlotte, 
N. C Cincinnati Cleveland Detroit ° Pittsburgh 
Buffalo ° Chicago ° Milwaukee ° St. Lowis Los Angeles 


San Francisco ° Spokane ° Seattle 


™ = 
Where human life is at stake 
there cannot be any compro- 
mise in the quality of survival 
equipment. We therefore take 
pleasure in presenting, for 
your inspection, the finest 
life-survival jacket available 
today. This is the jacket rec- 
ognized and purchased by the 
U.S. Air Force. It is quick 
and easy to don and is light 
and virtually bulk-free prior 
to inflation. Two chambers 
are instantly CO, inflated by 
simply jerking the pull-cords. 
(Plus the added protection of 
Y/ simple oral inflation.) Preci- 
, sion design holds the body in 
Model #B-5 2, upright position keeping 
individually the face above water even if 
priced at the wearer is unconscious. A 
$19.10 


jacket pocket includes a dye 
marker and signal whistle. 
To order or for further information, write: 
WILLIS & GEIGER, INC., Dept. EZEW 
5 East 37th Street, New York 16, N.Y. 


Nor do they apply to truly supersonic 
future fighters which will be able to 
cruise beyond the drag hump. 

As optimalizing is automatic, it could 
be used to extend the range of tran- 
sonic pilotless bombers and missiles 
like the Snark, Regulus and Matador 


How It Works 


What this svstem does is shown by 
the history of flight speed and specific- 
range chart on page 51. How it works 
is indicated by the block diagram on 
page 51 

With flight 
speed bounces between two limits 
each of which 1s relative to the 
tions of the specific range. ‘The airspeed 
variations come from the throttle being 
slowly and continuously driven bv a 
small motor. Meanwhile the 
control elements digest information fed 
back from the aircraft airspeed and fuel 
flow instruments and automatically re 
verse the throttle direction 
the amount of “miles-per-gallon” the 
iircraft is getting falls too far below the 
currently best value 

Thus the throttle continually nulls 
bout the instantancous position for 
maximum range. ‘The optimalizing con 
troller takes true airspeed and fuel flow 
from the aircraft and sends back throttl« 
range computer 
uses Ohm’s 


the system engaged, 


Varia 


svstem 


whenever! 


position. ‘The specific 
in electronic analog type 
law to divide the electrical 
nal from the airspeed indicator by the 

signal of the fuel 
e at the specific range 


voltage) sig 


electrical (current 


flow meter to arri\ 


(resistance). The specific range com 
a mechanical signal becaus¢ 
motor-driven balancing potentiomete1 


out as 


is used. 

The specific range (SR) goes up until 
the best speed is reached and ther falls 
oft as the throttle is driven beyond 

While the airspeed is approaching 
the best value a rachet (rectifier) cranks 
up the maximum value of specific range 
Once the airspeed goes past optimum 
the rachet holds the highest value re 
ceived. 
tor notes thie 
the stored 
of specih 


detec 
between 


the deviation 
growing differencc 
value and the falling valuc 
range as the airspeed overshoots. 


When 


specific range is reached, a catch in the 


i preset lower limit for the 


reversing mechanism reverses the throt 
tle direction and resets the rachet so 
that the cvcle can start afresh. So far as 
the optimalizer controlle: 
it doesn’t matter whether the 
is going up or down; it onh ircs if 


concerned 


LITS pC Cu 
is changing 


the specific range 


Productive Hunting 


Thus at the cost of some artificiall 
imposed airspeed hunting, the airplane 
ects to “know itself.” In a Mach-limited 
urcraft, the engine is overpowered for 
its airframe; the engine would like to 
thrust for better specifi 
fuel consumption, but the drag-rise pen 
ity that the airframe 
such additional thrust more than offsets 
the engine’s gain. The optimalizer 

tem automatically 


put out mor 


would pay with 


finds and maintains 


Convair Tow Basin for Models 


First model seaplane towing basin on West Coast, this 300-ft-long tank is being completed 


at Convair’s San Diego Division. 


Installation will be used for hydrodynamic research and 


development of jet and turboprop seaplanes. The unit is part of a proposed hydrodynamics 
laboratory which will include two towing tanks, turning basin and office structure. 
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the speed at which these two factor 


' 


cst coinpromiuse, 

NIT l 
tion can be held as low 
10-minute cvcles he 
to the 


CXPC( ted to be 


says hunting or speed devia 
is 10-20 knots 
rang< 
hunting oscillations is 
less than 1° 
10-knot speed variation 
vas found to give the samc percentag 
cut m range as a 1,500-2,000 ft. alti 
tude variation, MIT felt that it would 
be better to optimalize speed while al 
lowmg the aircraft iutopilot to hold 
iltituce 

lord Instrument Co. is working on 
1 practical application of this system 
for the Navy. No completion date has 


} 


specific 
loss duc 


. 
Because a 


wen set. 

Ihe second system under develop 
ment by MIT can either be considered 
! simplified alternate or a complemen 
tary svstem to be used with the opti 
mahzing system 

It is not as direct or automatic 
ptimalizing svstem, but the enginect 
it MITT fecl it is a more 
solution to the pressing problem of 
ruise control 


iS th 


immediate 


This system presents a display in 
front of the pilot upon which he can 
base his cruise control decisions 

Ihe pilot selects the highest Mach 
number which holds his aircraft below 
point of diminishing 
mstru 


its drag-risc 
turns, sets it in the left hand 
ment, flies to the iltitudc, 
ind then trims ship and throttles back 
until the other two instruments match 


indicated 


their correct readings 

L.i estimated that the svstem will be 
commercially available in two vears. The 
\vionics Division of John Oster Co., 
Racine, Wisc., is building the prototyp« 
ind extensive flight tests have been 
planned with the Air Force for the com 
ing summer, but it will undoubtedh 
take another year before final 
packaging and production can start 

\ number of changes have been mad 
’ developing the practic il ispects of 
the principle, according to N. Zelazo, 
head of the Oster division. In an effort 
to further case the pilot’s task in th 
ontrol loop, some of the manual input 
knobs have been eliminated and_ spc 
illv lighted vertical readers have been 
substituted for the conventional dials. 

Also in the works at MIT is a con 


tinuous display which indicates to the 


design 


pilot how much range he has left. 
Besides Li and Draper, engineers as- 
sociated with the projects are W. B 
Brvant and H. L. Pastan on the 
optimalizing system, and M. A. Hoff- 
man and J. A. Navov on the semi-auto- 
\ paper on their progress 
was given at a recent meeting of The 
Institute of The Aeronautical Sciences. 
Ihe cruise control investigation is 
being sponsored by the Wright Air Dc 
velopment Center's Flight Control 
Laboratory under direction of Guv Lai. 


matic svstem 
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Valve Talk | 


for WM. R. WHITTAKER CoO.., Ltd. 


by Marvin Miles, 


Senior Member, Aviation Writers Assn. 


Ever tried to skewer a six-engine Boeing Stratojet on the nozzle 
of a refueling boom at 15,000 feet and better than 300 m.p.h.? 


It’s a real experience. 


The Strategic Air Command let me try it over Southern Cali- 
fornia recently as the prelude to riding through a seven and a 
half hour bomber stream mission with the 320 Bombardment 
Wing out of March AFB, headquarters of the 15th Air Force. 

I use the word “try” advisedly, for that’s all I did. It wasn’t 
even a good try, actually, for nosing the sweptwing medium into 
the tiny envelope of space required for a refueling connection 


is a fine art, believe me! 


Riding fourth position in a B-47 
means you ride on the deck, sans ejec 
tion seat, and struggle out of your 
own parachute and into that of the 
pilot when he changes seats (and 
‘chutes) with you in the crowded 
cockpit urea. 

In actual refueling operations, the 
aircraft commander in the front seat 
flies the ship while the pilot in the 
rear seat handles the valves that con- 
trol flow to the various tanks. 

During my flight with the 44Ist 
Bomb Squadron, Major Dan Henshaw, 
aircraft commander, and Ist Lt. Tom 
Schaefer, pilot, took aboard some 
10,000 pounds of JP4 in an operation 
that looked as easy as the proverbial 
pie, with the boom telescoping only a 
foot or so and swaying even less 

Then Henshaw asked me to follow 
through on the controls in a dry 
run, and I felt the quick, slight 
stick movements as he nudged the 
bomber slowly but surely into posi- 
tion, soneatly thatthe boom operator 
in the big KC-97 tanker guided the 
nozzle hardly an inch to target the 
slipway dead-center. 

It still looked easy. 

When my turn came, the Major 
lined the Stratojet up perfectly some 
200 yards aft of the tanker and told me 
to take her in. He, of course, had the 
safety factor of six jet throttles in his 
hai.d. 

For perhaps five seconds everything 
went fine as I closed. The nose moved 
forward slowly toward the extended 
41-foot flying boom and I could see 
the tanker’s four big props thrashing 
the air up ahead. 

Then I slewed off to the right just a 
bit and corrected immediately. Trouble 
was, I over-corrected and swung even 
farther to the left. The next correction 
naturally piled me even farther off 
target ...and the next still farther... 
until I felt like a pendulum making a 
movie-type World War I fighter 
approach, 








The Major was kind as he chopped 
the throttles 

“You haven't quite got the feel of 
her yet —try again.” 

I tried, but it was still no go with 
that sensitive bird. Maybe a little better, 
but still a long way from contact. Taut 
ind sweating, I relinquished the 
controls. 

Ihe ensuing radar bombing mission, 
with 22 Stratojets chasing us at 10 
minute intervals across 3558 miles of 
the Western United States was a revela 
tion, despite all | had heard of SAC 
precisien 

We hit five cities with imaginary 
hydrogen bombs. Two of the pene- 
trations were camera attacks with 
the lense focused on the radar scope 
for later evaluation. Three were 
scored by Radar Bomb Plot and 
counted on the crew's record, 
particularly that of Major Claude 
Hobson, our observer. 

This was a select crew, top rated in 
SAC, and they showed it in their 
meticulous attention to detail, in con 
stant, untiring alertness: in their com 
plete imperturbability and split-second 
cooperation as the big ship (with more 
than 50 Whittaker valves cycling in het 
systems) bored through the fringe of 
the stratosphere at just under 500 m.p.h 
through daylight and a brilliant sunset 
and on into the soft velvet of night 

From a 10-second countdown to 
brake release precisely at take-off time 
to the tortured “scurtch” of the tires 
on landing, the long mission was flown 
exactly as ordered across check 
points on the complicated flight plan 
with its mandatory speeds, times, alti 
tudes and compass headings 

SAC demands precision from its 
crews, and skill and courage. These 
the command gets, and more —deter- 
mination and an indefinable pride 

accomplishment that guarantees 
these men... when called on... will 
be in the right segment of space at 
the right time with the right bomb! 











MICRO Precision 


switches 











| ...THEIR USE 


'S A PRINCI 


MICRO SWITCH has been meeting 
unusual aircraft design requirements 
for almost two decades 


Illustrated here are but a few of 
thousands of precision switch types 
which MICRO SWITCH has developed 
to meet aircraft design requirements. 


Whatever your design need—if it 
calls for a precision switch of extreme 
reliability, long life, small size, light 
weight or whatever—save time and 
money, call MICRO SWITCH. 

What do you want in a small pre- 
cision switch? 

Sealing against environmental 
changes and exposures? 

A complete line of environment proof 
and hermetically sealed switches 
with a wide variety of enclosures and 
circuitry. 

Multiple circuit control? 

Wide variety of compact switch as- 
semblies for operation by push but- 
tons, rotary selectors, or as toggle or 
gang switches. 


Resistance to high temperature? 


Switch designs in wide range of sizes 
which are unaffected by temperature 
changes up to 1000° F. 
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Push-button operation? 


Illuminated button or sealed button 
subminiature assemblies, two-switch 
assembly for push-button operation, 
multiple-switch panel mounting as- 
semblies and many others. 


Toggle switch assemblies? 


Three-position slide button, sealed 
panel and toggle lever switch, her- 
metically sealed assembly, multiple 
subminiature switch assembly, etc. 

In the long MICRO SWITCH line are 
many other switches and assemblies 
which have contributed to aircraft 
design. Among them are many vari- 
eties of rotary-actuated switches, 
door interlocks, heavy duty and high 
capacity switches. All may be sup- 
plied with actuators and circuitry 
designs to meet specific requirements. 


PLE OF GOOD DESIGN 
New sealed cylindrical 
switches provide 
unusual design flexibility 


i" 


Roller plunger actu- 
ator for actuation by 
cams and slides, 








Spring return adjustable 
actuator for cam or slide 
actuation. 


Positive drive 
adjustable ac- 
tuator for link- 
age operation. 


Plunger actuator for 
in-line motion oper- 
ation. 





For complete information on these and on the complete line of aviation switches 


contact the MICRO SWiTC 


MICRO 


H branch office near you. 


A DIVISION OF MiINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


In Canada, Leaside, Toronto 17, Ontario 


SWITCH 
H 


« FREEPORT, ILLINOIS 





French Point 


The Sncaso 9050 Trident, which has 
reached supersonic speeds in a climb, is 
m a development program aimed at 
proving the designers’ claims for a level 
Hight speed of Mach 1.6 

'rident’s straight-winged layout con- 
trasts sharply with France’s other inter- 
ceptor project, the delta-winged Das 
sault 550. Mission for both these planes 
is to attack supersonic bombers fiving 
it high altitudes. ‘The major design re 
quirement is a built-in high rate of 
climb, coupled with — high-altitude 
mancuverability. 

Sncaso cngineers chose a_ rocket 
powerplant as the prime mover (aug 
mented by a pair of turbojets for the 
lower-speed end of the performance 
rang Integration of the two types of 
engine with the aerodvnamic systems 
needed to combine climb and mancuver 
ability gave the Sncaso designers the 
unusual ‘Trident layout: short-span, 
straight wings with tip-mounted turbo 
jets and a set of slab tail surfaces that 
control the airplane about all three axes. 

the mixed engine formula, also fol 
lowed by Dassault in the 550, is the 
best compromise between the short- 
range pure-rocket aircraft and the 
onger-range, lower-performance — pure- 
turbojet layout 

Rocket engine of Trident is a three- 
cvlinder SEPR 25 engine, developing 
3,310 Ib. thrust per cvlinder for a total 
of 9,930 Ib. thrust. The rockets burn a 
hvpergolic sclf-igniting) mixture of 
furaline and nitric acid. Each thrust 
cvlinder can be operated separately or 
in combination with any other 

lurbojet engines on the prototype are 

pair of Armstrong-Siddeley Vipers, 
built in Fran under license by Das 
sault. These engines, designated MD 
30. develop 1.650 Ib. thrust cach. De« 
vcloped versions of Trident will prob 
ablv use more thrust: Turbomeca Gab 
izo cngines have been suggested as onc 
possibilit 

The short-span wing is relativeh 
thick — approximately 8% _ thickness 
chord ratio. It mounts plain flaps 
on the lower surface The prototype 
shows surfaces like ailerons wher 

lerons should be, although Sncaso 

that lateral control is handled bi 
lifferential operation of the slab tail 
urfaces, operated by irreversible servos 
lwo alternatives are possible: Either 
he ailerons were originally there as 
wecaution and later found unnecessary, 
w they are simply “feelerons” to give 
the pilot some feedback stick force 

Ilonevcomb structure was used exten 
sively in Trident, and the French firm 
savs the plane’s empty weight is about 
one-third that of “‘conventional inter- 


ceptors = 
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Rocket Plane to Mach 1.6 


* 


TRIDENT blasts through air on power from its three-cylinder SEPR 25 rocket engine 


TRIDENT is 














VIEW of Sncaso’s Trident interceptor points up aircraft's straing-wing geometry. 
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FOUR-ENGINED HILLER would be able to operate out of small 


clearings as military transport (above). Louvered tail-jet provides 


pitch and yaw control while the aircraft is hovering. 











TILT WING PROPELLOPLANE TRANSPORT DESIGN STUDY 
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DUCTED PROPELLER VTOL AIRCRAFT DESIGN STUDY 





























BEFORE DECIDING upon a definite design, Hiller studied the advantages of the tilt-wing type against those of the ducted propeller. 


Hiller Puts VTOL Hopes on Tilting Wing 


Hiller Helicopter is placing it hopes 
on the  propeller-lifted, tilting-wing 
VTOL concept in the industry race to 
produce a practical vertical rising trans- 
port design. 

Hiller’s chief engineer, 
Joseph Stuart principal 
advantage of the tilting wing is that 
it reduces thrust requirements during 
transition from vertical to horizontal 
flight. ‘Vheoretical studies, Stuart savs, 
and NACA free-flight model tests both 
indicate that the lift generated bv the 
wing at all air speeds as its angle of 
attack decreases from 90 degrees causes 
the decrease in thrust requirements 

When the vertical component of 
propeller thrust has to produce the 
necessary lift unaided, thrust require- 
ments are found to rise sharply during 
the first part of the transition. 


Pitch and Yaw Control 


Pitch and yaw control are provided 
in the Hiller design by controllable tail 


technical 
3d, savs the 


jets. Propeller wash is expected to carry 


away tail jet exhaust gases and prevent 
them from being recirculated through 
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engine intakes. Roll control while 
hovering is provided by differential 
control of the power settings of the 
wing-mounted engines. 

Linkage using helicopter swash plates 
mav be designed to wash out the dif- 
ferential power control and 
normal aileron control as the wing ap- 
proaches normal angles of attack 


restore 


Propeller-Lift Advantages 


Ihe wing pivots which must bear 
the entire weight of the aircraft are not 
expected to create any particularly dif 
ficult engineering problem, Stuart said 
He reported that the loads carried by 
the wing pivots are actually much lower 
than those carried by the main propeller 
blade retention bearings 

Stuart said the propeller lifting sys- 
tem was chosen because: 

@ It offers the lowest powerplant plus 
fuel weight for hovering flight dura- 
tions in the very useful three to 10 
minute range and is only slightly in- 
ferior to rotor svstems for hovering 
durations up to a half hour. 

¢ Propellers are estimated to be lighter 


than rotors in spite of the additional 
weight of pitch and vaw control tail 
jets needed by the propeller system for 
control in hovering flight at a design 
weight of 60,000 Ib 

© Well-developed production and 
maintenance techniques reduce the pos- 
sibility of unforeseen production and 
maintenance problems 

e Low noise levels 
through the use of 
peller tip speeds 

@ Overload takeoffs and landings can 
be made in conventional airplane con- 
with a high wing and 


assured 
pi O- 


can be 
relatively low 


hguration 
fuselage-mounted geat 

Stuart said that each of the four 
dual rotation propellers in the Hiller 
design is driven by at least two turbine 
Ihe failure of 


cannot 


engine sections. 
one power therefore, 
make the airplane uncontrollable dur- 
ing hovering flight 

Hiller studies and tests of propeller 
stresses at the thrust level anticipated 
indicate that vibratory thrust levels will 
be acceptably low 

Stuart pointed out that a propeller- 


pow I 


section, 
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This new instrument is a low cost solution to 
industrial control and overspeed problems 


Automatic speed control is a vital part of modern manufacturing. 

The ingenious new Hewlett-Packard 500B Frequency Meter provides a 
sure, simple electronic way to control machinery speed, guard against 
overspeed or underspeed, and facilitate speed recording. The instrument 
will also count or control many other quantities such as random 

events, temperature, pressure and weight, which can be converted to 


electrical impulses. Operation does not require technical training. 


Model 500B, priced at $285, is one of over 250 major precision instruments 


Hewlett-Packard manufactures for science, the military, and industry. 





WORLD LEADER IN ELECTRONIC Engineers in principal areas throughout the U.S. and Free World 
MEASURING EQUIPMENT 


HEWLETT-PACKARD COMPANY 


275 PAGE MILL ROAD + PALO ALTO, CALIFORNIA, U.S.A. 
CABLE “HEWPACK" + DAvenport 5-4451 

















lifted 


tilting wing transport could be 


developed immediately using existing 
gas turbine engines and propellers whil 
other VTOL concepts require extensive 
powerplant development 

Stuart said that other vertical lift 
gencrating systems considered by Hiller 
included 
e Direct lifting turbojet or ducted fan 
engines 
e Ducted propellers powered by turbine 
engines 
e Lifting rotors designed to be idled, 
stopped, retracted or used as propellers 
in forward flight 

At the gross weight of 60,000 Ib 
used in the study, direct-lifting turbo 
jets were found to generate the neces 
sary lift with the lowest powerplant 
plus-fuel weight for hovering flight 
durations up to three minutes 

They were rejected, however, becaus 
the high turbojet specific fuel con 


sumption caused weight disadvantag« 


which increased rapidly with time for 
hovering durations greater than thre« 
minutes 

\ turbine-driven, ducted propeller 


lifting svstem was rejected because duct 
weight, and duct and 
drags at high speeds, were found to bi 


turning vane 


too great 

Rotor lifting systems, while generat 
ing the most lift per brak« vCl 
run into difficulty becaus« 


e The numerous mechanical articula 
tions in a rotor hub create a maint 
nance problem 

e Rotor blades are difficult to tool, 


fabricate and handle in the field and 
their critical dif 
ficult to control and inspect 
e Large, slow turning rotors are the 
source of uncomfortable, difficult to iso 
late, low frequency vibrations 

Hiller has also been engaged in a 
study for th« 


cemented joints ar 


retractable rotor svstem 


Air Force 
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Lateral Staging Plan 
Proposed for Rockets 
\ different approach to the design 
of a multi-stage rocket such as an ICBM 
or an earth satellite has been investi 


gated by two Glenn L. Martin Co. engi 
neers, Dandridge M. Cole and L. Iwan 


Epstein. 

Martin has contracts for both an 
ICBM (Project Titan) and an earth 
satellite (Project Vanguard). 

The new scheme would use lateral 


staging, with parallel burning of all 
stages simultaneously, rather than the 
tandem-staging, series-burning proce 
dure conventionally associated with 
multi-stage rockets 

Cole and Epstein evaluate similar 
tandem and lateral configurations using 
a performance criterion developed 
earlier by Melina and Summerfield for 
multi-stage rockets. ‘They say all cases 
investigated show higher performance 
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with lateral staging than with tandem 

All rocket simultan¢ 
ously in the lateral arrangement. Dut 
ing the burning period, fuel is pumped 
from the outboard tanks to the inner 
rockets at a rate that keeps all tanks 
except the outer ones full of fuel. When 
fuel is exhausted from the outer units, 
they are jettisoned 

This continues until only the center 
single rocket is left 

Comparison of the two systems was 
made on the basis that both multi-stage 
rockets would have the same payload, 
structural weight and propellant weight 
All the motors of the lateral scheme 
would be identical with the final-stage 
motor of the tandem rocket 

Other advantages of the unusual lay 
out cited include a higher thrust-weight 
ratio, and ignition of all motors before 
launching. 

Cole and Epstein presented their find 
ings in the Journal of the American 


Rocket Society. 


motors burn 


ELECTRIC 
PRIMERS 


EXPLOSIVE POWER 
CARTRIDGES 


GAS-GENERATING 
CANISTERS 


An organization specializing in the 
design, development, and manufac 
ture of explosive ordnance, McCor 
mick Selph places first emphasis on 
dependability. The entire group is 
located in a 60,000-sq-ft plant on o 
200-acre site having perhaps the 
most complete facilities of its kind 
in existence. 

Your procurement and reliability 
problems in specialized explosives’ 
can probably be solved at McCor 
mick Selph — either with standard 
items, tried and proved, or with units 
produced to meet your specific need 


Send for data 





or submit your * Ignition 
problems to: Actuation 

A. Rective 
Fracturing 




















McCORMICK SELPH 
ASSOCIATES 


HOLLISTER 1, CALIFORNIA 
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SELF-LOCKING 
QUICK-RELEASE 


Patented 


sPEEDING PJ QUGLAS 


F4D maintenance! 


Fast removal and replacement of ventral access 
door is accomplished with “B” Series PIP pins. 
Through quick access, powerplant and systems 

maintenance time on the Navy’s Douglas 
F4D aircraft is reduced! 


This PIP pin application replaces other methods 
requiring nuts, bolts and cotter pins. 

Door installation and removal time is fast and 
simple as PIP pins are easily driven in or out of 
the fittings and automatically correct for hole 
misalignment caused by normal structural 
flexibility. Safety and ease of use are increased! 


The large powerplant occess door utilizes ten “'B’ 
Series PIP drive-in, drive-out pins in the hinge-type 
attachments as shown in photo. Locking is positive 


ond automatic! 


PIP ¢ 
Button 


Aviation 
DevELOPMENTS INC. 


210 SOUTH VICTORY BOULEVARD, BURBANK, CALIFORNIA 


Burbank + Chicage + Denver + Fort Worth + Kansas City + London, Engiand + New York + San Francisco + Seattle + Torente, Canada + Wichita 








Automatic Dynamometer 


The B. F. Goodrich Co., dynamometer, 
shown above, automatically simulates the 
varying take off and landing loads imposed 
on aircraft tires. Tire loads and wheel speeds 
are controlled by cams. The 8-ft. dynamom- 
eter wheel can duplicate landing speeds up 
to 300 mph. when rotating at 1,050 rpm. 
Plane wheel and tire are. pushed against the 
dynamometer pneumatically. A  Baldwin- 
Lima-Hamilton SR-4 load cell controls accu- 
racy of tire load on the dynamometer. Ma- 
chine has two carriages, one each for large 
and small tires, on opposite sides of wheel. 


, 








a 
Pressure Transducers 


A new differential pressure transducer which 
will read, calibrate and record differential 
pressure, differential suction, or straight pres 
sure or suction, has been announced by the 
Aircraft Products Division, Manning, Max- 
well & Moore, Inc. 

The new instrument will handle all pres- 
sures or differential pressures from 0-200 
psi., or 0-600 psi. Its sensitivity of 0.031 psi. 
remains constant throughout its entire oper- 
ating range. To make the mechanism 
rugged, it is constructed without springs, 
bellows, diaphragms or Bourdon tubes. 

The instrument presents readings on a 
240-in. scale and on a column of mercury. 

Address: Shelter Rock Lane, Danbury, 


Conn. 
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at Avro Aircraft 





The only limit to ingenuity at 
AVRO AIRCRAFT is the capacity 

















of the individual. 


‘ Participating as a member of a team Siw 
each engineer shares actively 

in the research and development of 

the most advanced flight concepts 


in the history of aviation. 


These projects are now attracting 
the interest of the free world and 


the envy of the remainder. 


( There is always something NEW 


in the air—at Malton. 


ITED 


MALTON, CANADA 
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CESSNA 310 


LOCKHEED 1049 G 


Year In, Year Out— More Aircraft Land fbn 
Than On Any Other Kind 


ry. 
| his overwhelming expression of confidence stems from Goodvear’s stead- 
fast service to aviation—a service which began with the first tires designed for aero- 
planes. Since that time the dependability and quality of Goodyear Aviation Products 


have been relied upon by airmen and air travelers the world over. 


I rd 1 e ¢ iyear 1 &! ré " , Ak » Ohio 
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One source for all your aircraft tubing needs 


SUPERIOR OFFERS WIDE VARIETY OF SPECIAL-PURPOSE 
TUBING IN MANY DIFFERENT SIZES AND ALLOYS 


Many aircraft manufacturers have dis- 
covered that Superior produces as 
standard what many other firms clas- 
sify as specialty tubing. You can get 
hvdraulic tubing, large OD light-wall 
tubing. all types of instrument tubing, 
including capillary, mechanical tubing 
produced from super allovs for high 
temperature service, structural tubing 
from alloy our 
titanium tubing. Superior tubing meets 


steels, and newest — 
these requirements: light weight; close 
tolerance; workability; ability to with 
stand vibration, shock, high tempera- 
ture, high pressure surges 


Providing the correct conduit materials 
for mechanical remote controls is a 
good example of Superior’s ability to 
supply a variety of analyses for specific 
needs. Because of the varied conditions 


Teleflex 


of service encountered, 


Syceriirs 


{Il ar 
On the West Coast: Pacific Tu 


Incorporated, of North Wales, Pa., 
manufacturer of remote 
controls, subjects its products to ex- 
tests for strength at high 
temperatures and corrosion resistance. 


mechanical 
haustive 


This concern also requires close toler- 
ances for the tubing 
perfect fit of the cable and ability of the 
flared without cracking. 


bore to assure 


tubing to be 


Superior tubing meets all the Teleflex 
requirements for temperature service, 
wear resistance, tolerances and 
strength, and we supply a wide range, 
in production quantities, of stainless, 
carbon and nonferrous tubing from our 


over 68 standard analvses 


If vou have a problem involving high 
quality aircraft tubing, let) Superior 
solve it for vou. Write Superior Tube 
Company, 2040 Germantown Ave., 
Norristown, Pa. 


Teleflex 


will 


laboratory 


The impact test at the 
withstand 


measures the force the conduit 

before it crushes and interferes with the cable. 
. . ° 

Send for “A Guide to the 

Selection and Application of Superior Tubing ' 

technical and application data on 


standard all VS. 


your free copies of 


Contains 


avirlidde 


NORRISTOWN, PA. 


ilyses 


10” to 54” OD—certain analyses in light walls up to 


214” OD 


be Company, 5710 Smithway St., Los Angeles 22, Calif. 





CHEM-MILLED skin’s integral inserts simplifies sandwich structure. 


SCULPTURED CORE (right) and corresponding Chem-Milled face. 


PLASTER DUPLICATOR pattern (top); honeycomb core (bottom). 


CLOSEOUT SKIN (bottom) faced with tape; Chem-Milled skin at top. 


Low-Cost Technique Cuts Missile Cost 


By Irving Stone 
alif.—A new cost 
nplifies the use of 
urcraft 
devised by the 


ision of North 


Downey, € 


ind mis 
Nh i] 
Ameri 


ture in 


ICO! 
AW 

ot 
ind locating 


t hnique whi h 

; NAA’s Chem-Mill process 
Mar. 7, 1955, p. 40), solves 
the problems of fabricating 
integral attachment inserts in 
sandwich structure. In a typical 

tooling time was 60 less 
than required formerly. Sandwich struc 


ma 
idhesive 


bonded 


cxample, 
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General Electric 
Offers a Complete Line 
of Instruments 
for Both Commercial 
and Military Aviation 


ELECTRICAL QUANTITIES 


Voltmeters and Ammeters 
Frequency Meters 
Wott-Var Meters 

Line Test Sets 


ENGINE SPEED 


Tachometer Generators 
Tachometer Indicators 


POSITION 


Transmitters 
Indicators 


FUEL FLOW 


— 


Transmitters 
Indicators 
Power Supply 


— 


NAVIGATION 


_ 


H 
ro | 
| 
1 
j 
| 
1 
1 
‘| 


Directional Compass Systems 
Remote Compass Transmitters 
Gyros 


LIQUID LEVEL 


Transmitters 
Indicators 


TEMPERATURE 


Servo-indication Systems 
Thermocouple Assemblies 
Thermocouple Harnesses 


COMPONENTS 


Position Elements 
Speed Elements 
Servo Motors 
Temperature Elements 
Gyro Motors 


TRANSFORMERS FOR AIRCRAFT 


For further information on any of the 


complete line of General Electric 


aircraft instruments, contact your 
nearest G-E Apparatus Sales Office 
or write Section 586-9, General Elec- 


tric Company, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 


CORE MATERIAL positioned in Chem-Milled skin; small light areas are integral inserts. 


involved is the tooling for cach indi 
vidual insert 

By fabricating inserts and 
integral with the skin, through Chem 
Milling, NAA avoids all these problems 
ind is able to extend the use of sand 
wich structure with its strength and 
stiffness-to-weight benefits. ‘These ad 
vantages result 
© Tooling costs are slashed, with chem 
milling expense about one-eighth that 
machining of the 


cdgings 


of conventional 
inserts. 

e Detail part rejections are minimized. 
e Flow time is drastically reduced bc 
cause so many operations with conven 
tional machining and tooling are clim- 
iniated with Chem-Milling. 


Avionic Housing 

A typical example of how NAA engi- 
neers are using Chem-Milled integral 
inserts and edgings in sandwich struc- 
ture is a housing and mounting pancl 
for airborne automatic guidance equip- 
ment. 

Details of the design were outlined 
for AviATION Week by R. W. Spencer 
I’. Freeman, senior staff materi- 
it the Missile 


and ‘T. 
als research 
Development Dhvision. 

Design called for a high-strength, low 
weight structure to operate at about 
300F. 

Ihe housing, of which the panel is 
one member, was specified to be pres 
sure tight. The panel had to provide 
inserts in areas where high local com- 
pressive loads were expected and for 
ittachment of guidance equipment 

In the fabrication of the panel, a 

in. 24ST aluminum plate was masked 
to produce the desired insert (boss) 
location and configuration, then Chem- 
Milled to give a face of .040 in. with 
tolerance within .003 in 

lor the opposite face, conventional 


engineers 


24ST .020 sheet stock was selected 

Ihe core was Hexcel with in 
cell size and .001-in. aluminum foil 
the honevcomb was sawed and milled 
to final thickness in the unexpanded 
condition. It was then expanded, filled 
with a thermoplastic epoxy 
affixed to a plywood panel 


Master Pattern 


\ master duplicator pattern locating 
the various radii, inserts and edge con 
figurations was made by taking a plaster 
spash from the Chem-Milled skin into 
which the honevcomb core later would 
be assembled. ‘This pattern also was 


resin and 


Equipment Tester 


Huge vibration exciter is latest addition to 
North American Aviation’s Downey plant 
environmental laboratory. Device can sub- 
ject test equipment items for supersonic 
aircraft and missiles to 45Gs. Machine has 
continuous rated force output of 12,500 
Ib. Operating frequency range is from 2 
to 2,000 cps. and provision is made for 
automatic changeover from constant dis- 
placement to constant acceleration. Device 
was developed by MB Mfg. Co., Inc., New 


Haven, Conn. 
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positioned on a plywood pancl 

The plywood panels with pattern and 
core affixed were placed on a Keller 
duplicating machine and the core was 
culptured to match the Chem-Milled 
skin \fter the machining, the epoxy 
resin was melted from the core 

Skins and core were degreased and 
leaned in accordance with pre-bond 
techniques 

Bonding of the sandwich components 
Chem-Milled skin, other facing sheet 
ind sculptured core—was accomplished 
ith a high-temperature-resistant adhe- 
ive in .020-in. tape form. ‘The adhesive 
vas heat-pressed into the chem-milled 
kin to produce good bonding, not only 
t the normal faving surfaces, but in 
the radii as well 

Next, the components were assem- 
bled, bagged and step-cured under 
vacuum pressure at 1SOF for half hour, 
followed by 320F for one hour 

\fter the cure the panel was routed 
to final dimensions, drilled and tapped 
to match the mating holes on the 
quipment it would carry 

Compared to a conventional design 
using separate machined inserts, the 
Chem-Milled prototvpe showed a saving 
of 60 in fabrication time for tooling 
nd detail parts 

Greater savings can be effected where 
minor design modifications are rc 
quired, due to the simplicity of the 
tooling for Chem-Milled sandwich com 
ponents. 


Reshet Do-lcer Sandwich 


Napier Spraymat de-icing band on re- 
covered rocket nose shows how it has re- 
sisted the effects of both kinetic heating 
md errosion in supersonic flight and the 
terminal impact. (De-icing would be neces- 
sary on supersonic missiles small enough to 
be carried externally by a slower aircraft 
until fired). Napier says that Spraymat is 
lew in weight and high in thermal efh- 
ciency; it consists of an electrical-resistance 
heating circuit sandwiched between two 
coats of epoxy resin. All three coats are 
flame-spraved on. U.S. manufacturing 
rights are held by Power Generators, Inc., 
Trenton, N. J. 
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NEW MB vibration isolator 


LIGHTEST 


yet strongest 





This new and improved MB-5900 mount will be used 
for P&WA’s R2800-C engines. Tests prove that it’s 
stronger than all previous mounts used. 

New sturdier design also makes maintenance easier. 
With a steel rather than aluminum stud, it’s less 
susceptible to damage during engine installation. The 
stud is a separate part — no need to replace the entire 
housing. 

Along with stronger design, the MB-5900 mount 
saves weight. Only 20.7 pounds per engine set, it 
weighs less than any other mount for this job. 

MB has been meeting the need for better vibration 
control in civil and military airplanes for over 15 
years. If you need help, just write or call us. 


MB manufacturing COMPANY wor’... 
I Textron American, Ines 


HEADQUARTERS FOR PRODUCTS TO ISOLATE J 


> 


FJ \...excite “~}5.... AND MEASURE VIBRATION. 





AVIONICS 





Soviet Avionics, Part I: 





Russian Hardware Lags Behind Theory 


By Philip J. Klass 


Soviet electronic hardware appears to be lagging behind advances in 
theory in the fields of computers, automatic controls and components. 

This overall appraisal stems from observations made by Dr. W. H. 
Brandt, engineering manager of Westinghouse Electric Corp.'s Director Sys- 
tems Dept., which handles the firm’s industrial automation systems work. 

It assumes the Russians put their best foot forward during a recent 
two-week tour of Red production and research facilities by a party of three 


U.S. engineers, including Dr. Brandt. 


Here are some of Dr. Brandt’s obset 
vations 
@ Semiconductors. ‘The Russians say 
they are “making progress in obtain- 
ing . . . steady characteristics” in their 
transistors. ‘This suggests that they are 
going through the same troubles which 
plagued U. S. transistor makers before 
they developed improved manufactur- 
ing techniques and switched to hermeti- 
cally sealed units several vears ago. 
e Digital computers. ‘The Russian 
BESM digital computer, which Brandt 
calls “one of fhe most impressive 
achievements of Soviet technology,” ap- 
pears to be in the same league with 
present U. S. machines now in produc- 
tion but not up to our newest com- 
puters. The BESM makes very good 
use of memory devices, according to 
Brandt 
e Automatic controls. ‘The Sovicts are 
studying the use of digital control sys- 
tems and have built one essentially 
inalog type system which uses digital 
correction for certain types of errors. 
e Magnetic amplifiers. The Russians 
appear to be somewhat behind the U. S. 
in their design of magnetic amplifiers, 
assuming the units seen at the Institute 
of Automechanics and Telemechanics 
represent the best the Reds can do, Dr. 
Brandt says. However, it should be 
pointed out that even in the United 
States, devices used in research and de- 
velopment laboratories to prove a circuit 
principle do not always reflect the latest 
or best manufacturing practices. 

Speaking of the Institute of Auto- 
mechanics and Telemechanics, Dr. 
Brandt says: “It is possible that some of 
the theoretical work going on here ma‘ 
be rather good. (However) it is nearly 
impossible to evaluate a theoretical pro 
gram when working through a non 
technical interpreter.” This communi 
cations problem explains some of the 
unfamiliar terminology used in Dr. 
Brandt's trip report. 


Dr. Brandt, Dr. A. C. Hall, Research 


68 


Director of Bendix Aviation Corp., and 
N. L. Bean of the Ford Motor Co., 
made their trip to Russia under private 
sponsorship, financed by their individ- 
ual companies. However, Dr. Brandt 
savs, “we were regarded and treated as 
guests of the Soviet government.” 

Brandt emphasizes that “there has 
been no restriction placed on our giving 
out information on what we saw and 
what we heard.” 

Purpose of the trip was to study Rus- 
sian automation techniques. During the 
two-week period, the three men visited 


DR. WELDON H. BRANDT, a PhD in 
physics, joined the Westinghouse Electric 
Research Laboratory in 1936. From 1937 
through 1945, he specialized in the develop- 
ment of magnetic materials and high tem- 
perature alloys. Since 1946, Dr. Brandt has 
headed groups responsible for the develop- 
ment of servo control systems. In_ his 
present position as manager of Engineering 
for the Director Systems Dept. Dr. Brandt 
is responsible for the development of auto- 
matic controls, both digital and analog 
types, for industrial and automation use. 


seven manufacturing plants and four 
research or development institutes. 

During a visit to the Institute of Pre 
cision Mechanics and Calculating ‘Tech 
nology, Brandt saw the Sovict BESM 
digital computer (photos, p. 69 In 
tended for solution of scientific prob 
lems the BESM is a three-address, float 
ing decimal point machine’ which 
carries five bits of information for com 
mand purposes and numbers of up to 
1] digits. The BESM uses 5,000 tubes 

Che Russians claimed that the BESM 
is “at least twice as fast as the IBM 70] 
on certain types of operation.” 


Four Types of Memory 


This claim has been countered by In 
ternational Business Machines Corp., 
which says the 701 can perform 14,000 


‘calculations per second, compared to 


only 7-8,000 for the BESM. Further, 
IBM savs its new 704 can perform 30,- 
000 operations per second 

The Soviet computer utilizes fou 
different types of storage devices: 

@ Cathode ray tubes for short-term stor- 
age during computation 

e Diode matrix memory, for storing 
problem constants 

e Five magnetic drums. 

@ Four magnetic tapes. 

Brandt’s description of the BESM’s 
memory devices makes it sound very 
much like several U. S. computers. 
“The problem is set up and the ma- 
chine takes information from the tapes 
or drums, works out a section of the 
problem and then sends the answers 
back to the drums or tapes. The next 
section of the problem is then set up 


BESM Operation 


“Thev scem to have arrived at rather 
optimum use of these various types of 
memorv in that thev have some memory 
with rapid access, larger memories with 
somewhat slower access, and still larger 
with slower access still.” (U. S. com 
puters have been using multi-speed 
memorv access for several vears 

Brandt reports that the Russians 
operate the computer 24 hours a day 
but that about 20% of this time is 
spent in testing. Another 8% of the 
time is lost due to machine errors, so 
that useful time is about 72% of the 
total. The Russians estimate that 
BESM is the equivalent of 12,000 hu- 
man operators, presumably operating 
desk calculators. 

Of special interest to persons in the 
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BESM, Russian digital computer (1.), resembles U. S. machines and employs four types of memory, including magnetic tape (r.) and. . . 


. . CATHODE RAY TUBE (1.). ANALOG COMPUTER (r.) can handle sixth-order differential equations with non-linear cocfhcients. 


ficld was the visit to the Insti e Automation of industrial processes. 
Automechanics and ‘Telemc Chese activities are largely of a consult 


under the Soviet Academy of ing nature srandt reports 
lor exampk the ‘ 1 irc 
Relay Systems ng the advantage isadvantages of 


7 


ported that the Institute’s 
broken down into three The Russians apparently make con ising differen 
neral categor siderable use of relavs as control devices c length 
f the ms l‘heories ( ptimum 
1 control Sig} svstem expected t 
racti il 
1) 


e General theoretical problems. This in their servo svstems in place « 


includ such things as the theory of more sophisticated proportion 
mat ontrol, telemechanics (con obtained from electronic or magnet 
nd telemetering at a distance mplifiers. As a result, thev have donc 
high-speed and non-linear mechanical onsiderable work on the theorv of sig 
instrument precision and im 

pe svstems Analvtical work 


ft iccompanied by experimental 





. . ° ° ‘ om 1 I technique 
Soviet Avionics “er 
work for verihcation \ 1 mor; rCTICT methoc 
e Digital control system theory. ‘This Ihe article beginning on page 65 is 


includes such things as the theory of the first of two detailing the state of the 


mplif tion 


Digital Control Systems 


Boolean Algebra and its application to Soviet avionics art as reported by first 
£ PI | 
te orting that 


measurement and control Work is hand observers. The second article will In addition 
week. had built digit c the Ru 


done on pneumatic, hvdraulic and elec- appear next 
iid they had b 


tric systems 
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Now!l 3 different Vickers turbo-props for 
higher profits on routes up to 2,500 miles! 





VICKERS VISCOUNT 700 


VICKERS VISCOUNT 810-840 


viexens VISCOUNT 


VICKERS-ARMSTRONGS (AIRCRAFT) LTD., WEYBRIDGE, ENGLAND 


Member Company of the Great Vickers Group. 








Russians Have Reliability Problems 


Ihe U. S. is not alone in its concern over the reliability of electronic equipment 
Dr. W. Hi. Brandt reports that the Russians have set up a Reliability Laborators 
concerned chiefly with industrial telemetering, in their Institute of Automechanics 
and Telemechanics 

Vhis laboratory studies the effects of precision, influence of errors ind the reliability 


Vickers-Armstrongs — maker cf the 
Thev use parameter they reter to 


world’s first and only turbo-prop air- 
liner in commercial service—now pro- 
vides airlines with a choice of three 
transports suitable for short, medium and 
long distance routes. 


of instruments themselves, Brandt reports 
as ‘coefhcient of transmissions This seems to be a reliability parameter and is 
probably a sort of correlation cocfhcient between input and output Thev have 
developed a theory of potential error stability which is a statistical method of 
error analysis,” Brandt reports. 

Ihe Russians, according to Brandt, divide the problem of designing a system 
of optimum effectiveness into two parts 


THE VICKERS VISCOUNT 700 ®@ Choice of suitable codes, methods, etc. 
@ Use of statistical methods in handling information. 











The achievements of this aircraft in air- 
line service all over the world are well 
known. Wherever it has flown—in the ICH 

USA, Canada, the West Indies, Australia, final corrections apphe 
Evrope and the Middle East — the means.” \Ithough time 
Viscount has broken records for passen- mally considered deletenot 
ger attraction, speed and higher profits. 


busi ills inalog 


rvo system the Russian vy the 
use delavs, based on digita techniqui 
to nmprove system performan 

The U.S: visitors were shown a mag 
netic amplifier control for a 4-hp. motor 
This 400 miles-per-hour Viscount has which used a tachometer generator for 
already been ordered by Continental tabilization. and three stag f amplifi hanging pressure on the power pis 
Airlines. At time of delivery this aircraft cation in which the first stage was cle ither than by controlling displacemer 
will have a background of one million ronic. the last two magneti The last With this cquipment the | 
hours of Viscount airline service. tag is said to have un of 10 an ) I 


THE VISCOUNT 810-840 


time delay of 0.2 second 
In another section, they are doimeg rT fee 


Lhe 


] 


THE VICKERS VANGUARD 900 work on analog servo svstems, again 


The logical development of the Viscount using theoretical m thod Ms hich : 
series—ca 76/93 seater, cruising at 400- une Sy copnmens pas oP : so rae ga Payer tse. | 
425 mph for stage lengths up to 2,500 ‘The transient respons¢ methods of ulation wit ee 
miles. A feature of this aircraft is the Brown and Campbell (U. S. engineers ane omnes fie : — 
1,380 cu. feet of pressurized freight av a 
space provided in the bottom half of 

the double-bubble fuselage. This air- 

craft has been ordered by British 

European Airways. 


with 


were mentioned is Wa inalvsi t 
n that bv this 


nd phase characteristics The Flovd 1K t] ‘ ral le 
| | umplifiers ind 


quality of servo svstems bv amplitude 


vstem of error analvsis was men 


Pianes 
of Pedigree 


POWERED BY ROLLS-ROYCE 


‘ 


United States Representative: 
Christopher Clarkson, 
10 Rockefeller Plaza, 


ork 20, N.Y. : ; 
New ¥ #0, NN. 1 PULSE-TYPE data transmission is being investigated by the Russians with the set-up 


shown above, which consists of what appears to be a time-delay network. 
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TWO-STAGE HYDRAULIC force amplifier 


was shown to Dr. Brandt by the Russians. 


that the accuracy achieved is 14 
Brandt says 
Brandt saw an analog computer cap 
able of solving sixth order differential 
equations, linear and non-lineat Ac 
curacy was quoted at about 5%, not up 
to U. S. standards. Answers were visu 
ally displayed on a cathode ray scope 
Ihe computer consisted of a con 
sole about four ft. high, containing the 
controls for solving any straight linear 
problem (photo, p. 69 
Atop the console was another chassis 
into which plug-in modules, each rep- 
THESE ROUND OUT THE resenting a desired function simulated 
PACKETTE LINE by diode networks, was plugged. From 
its picture, the Russian analog com 
puter does not appear to be as easy to 
operate as its U. S. counterparts 
The subminiature diodes used in the 
networks were the only subminiature 


PC-30 


These five all-climate Packettes, the stand- Seve z 2-cyl. 34 hp. 
ard package power plont for all sypes of . tubes which Brandt saw during his visit, 
ground service equipment, provide out- } 5 = although he observed miniature tubes 
put from 34 to 220 hp, in combination in use elsewhere. He notes that the 
with that dependability which has made analog computer was compactly con 


structed, perhaps too compactly, becaus¢ 
it appeared to run rather hot 

Brandt concludes that the Institute 
ippears to be “doing better work in 


Continental aircraft engines pilots’ first 
choice. Automatically governed by the 
applied load, for any specific application. ? 
These power plants offer wide inter- PE-90 oh 
“ol 3 si 4-cyl. 110 hp. iwdraulic and pneumatic servo s\ stems 
changeability of parts with the basic than thev are doing in electrical control] 
models from which they are developed. svstems.”” He adds that “better work 
Those with prospective need for com- has been done on both tvpes of systems 
pact, dependable power, engineered to in this countrv as long ago as seven 
operate under equatorial heat or at 65° or eight vears. At the same time it 
below zero, are invited to write for should be remembered that some of 
Sefecmation the most advanced servo work in the 
r PE-150 ‘ United States has been done in the 
a oa ee military field. If this is also true in 
Russia, we would not have had an op 

CAREERS FOR ENGINEERS portunity to witness it.” 
pore and its subsidiaries re sumereus Soviet Components 

With this qualification in mind, 
Brandt also observed that “in the field 
of magnetic amplifiers, they seem to be 











8-cyl. 220 hp. behind by some years, assuming that 
the work we saw here was the best 
thev are able to do.” 

During a visit to the Krasny Zarya 
Factory at Leningrad, under the Minis- 
try of Radio Technology Industries, 
which produces automatic telephone ex- 
changes, Brandt found that “‘consider- 
able progress has been made in auto 
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Aerojet-General, America’s leader in rocket propulsion, announces the acti- 
vation of its new Liquid Rocket Plant at Sacramento, California. Devoted 
to research, design, development and manufacture of large liquid-propellant 
rocket engines, the new plant is the world’s largest industrial establishment 

of its kind. 

Operations are starting now on a permanent basis. Unparalleled 
“ground-floor’’ opportunities exist for engineering personnel and drafts- 
men at all levels of experience. 

A subsidiary of The General Tire & Rubber Co., Aerojet combines the 
stability and resources of a large industrial organization with the vigor- 
ous forward thinking of the youthful rocket industry. Nowhere is pro- 
fessional and economic growth so highly assured. 

Sacramento, California's capital and one of the West's fastest- 
growing metropolitan areas, offers the finest in contemporary living, 
with excellent housing, schools, recreation facilities, and major shop- 
ping centers. Superb year-round temperate climate and proximity to 
the lakes and national forests of the West make it an outdoor man’s 
paradise. 

For further information please write or call the Personnel Depart- 
ment, Liquid Rocket Plant, Aerojet-General Corp., Sacramento, Calif. 

Your inquiry will receive immediate, confidential attention. 


A Wittractive living 
| | Meclocation expenses 

|B ttortuntty unlimited 

Bob cccurcty 
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POWER 


CYUeGaci CORPORATION 


A Subsidiary of 
The General Tire & Rubber Company 


AZUSA,CALIFORNIA 


SACRAMENTO, CALIFORNIA 


FOR ATR POWER 





PREFERRED FOR 
PRINTED CIRCUITRY 


U. $. Components double-row Printed 

Card Receptacles are engineered to 

meet the critical demands of printed 

circuit applications. Series UPCR-DTP 

Receptacies are available with from 

6 to 22 contacts per row, for 1/16” 

or 3/32” printed cards. 

Beryllium copper “snap-in” 

contacts with taper-pin terminals are 

completely embodied within a high- 

compression glass-filled Alkyd mold- 

ing. These low resistance contacts 

have high channel strength, retaining SERIES 
tension without stress or distortion. UPCR-DTP 
Available with or without polarizing with “snap-in” 
pins, Series UPCR-DTP Receptacies are contact 
designed to accommodate AMP Series 

53 taper pins. 

For specifications and application information on the entire line of U. S. Components 
printed card and signal circuit connectors, write TODAY to: 


fo / U.S. COMPONENTS, INC. 
\isc 


associated with U.S. Tool & Mfg. Co., Inc. 
454 East 148th Street, New York 55, New York 
SHAE “Pioneers in Connectability"’ Pat. Pending 


VVY 


Aireraft seats? 
then meet KEITH DYE... 


Aririine seat building, as a specialized 
phase of aviation, is his full-time job 
and KEITH's ability to supervise 
prototype seat development to 
the every whim of the customer 
is something special too! 
KEITH is truly the get-in-there-and-do- 
it-now type you see here — one of the 
best in the business and a long, 
long-time member of the TECO “family.” 
As with TECO, airline seats are 
KEITH's livelihood. Nothing else detracts 
from the skills and sincerity that go 
into every TECO seat! 


pooo INC. 


3210 WINONA AVENUE + BURBANK, CALIFORNIA 
A CANADA ree Montreal ¢ MIDWEST & SEATTLE: George £. Harrs & Co. Wichita 





mating the final Inspection of these 
switchboards.” 

Watching the Reds winding small 
coils one at a time, Dr. Brandt ob 
served that the techniques were com 
parable to those found in the ( S 
prior to World War Il 

On the subject of transistors, in ad 
dition to previously cited troubles with 
obtaining “‘steady characteristi the 
Russians indicated that work on silicon 
type transistors is only beginning 

During a visit to the Experimental 
Scientific Research Institute for Metal 
Cutting Machine Tools ENIMS 
Brandt was told that relay 
control machine tool motors 
of about one million cvcles 
the life would he mu h better 
could coat the contacts with 


cold 
5 


Reds Pay Scientists Well 


Figures which Brandt obtained 
firm that the Soviets pay their engineer 
ind scientists well, at least bv Russian 
standards. Tor examplk it ENIMS 
cngineering salaries run from 1.400 to 
1,800 rubles per month, with top salary 
of about 3,000 rubles except for the 
chief engineer who earns 4.000 rubles 
per month However, bonus« f up 
to 2,000 rubles per month can raise the 
ngineer’s take-home pai 

Becausc official international 
change rates can be misleading 
interesting to evaluate these salaric 
terms of the cost of a Russian bicv 
which runs about 620 rubles, according 
to Brandt On this basis, the chief 
enginecr at ENIMS could buy 
proximately 10 bicvcles with a month’s 
salarv and bonus 

Based on the going U. S. price of 
bicveles, this would place the chief 
engineer's salary at around $400-$500 
per month. It would take about thre« 
to four months salary and bonus for the 
ENIMS chief engineer to buy a four- 
cvlinder, 52-hp. Pobyetta automobilc 

If this seems rather modest pay for 
1 top engineer by U. S. standards, it 
should be remembered that an averag« 
worker, sav in the Stalingrad tractor 
plant, earns only about 800-900 rubles 
per month Engineers at the sam 
factory start at the same figure, but can 
move up to as high as 2,500 rubl 
month, Brandt was told 

Average salary of the 450 engineers 
employed at the Institute of Precision 
Machines and Calculating Technolog 
is about 1,800 rubles per month, Brandt 
learned. The director of this and other 
rescarch institutes is nearly always a 
member of the Academy of Sciences, 
Russia's top scientific bod Such an 
academician gets a monthly salary of 
5,000 rubles just for being a member of 
the Academy, plus another salary as 
director of his particular institute 
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> Transistor “Breakthrough’”—Another 
new transistor, called the “grown-dif 








fused’ type, reportedh can operate at 
useful powe: levels at over 100 mc. and 
oscillate at 250 mc. The new technique 


= 
was developed bv ‘Texas Instruments ie, ] goo ey fais ma) ads! 
4 


which savs it already is producing thx 
tvpe units. One, a silicon transis / 
produces a gain of 15 db. at 
ind 14 db. at 30 mc. with usc 
\ grown-diftused 
init, now in production 
minimum) gain at 100 
lector dissipation it 25 mm 
utoff frequency is 200 mx 


> Nice Touch—In the industrv’s 
ish to recruit new enginect it 
ne company, Sperry-Rand Corp 
not forgotten to honor its “old time 
ait Sperm | wWinecrng Review. \ 
( out everv other month. de 
tion to biographical sketches 
vh have complet 1 15 


e with th ompam 


© Successful Marriage—National Bu 
of Standard ports that it has wedded 
the SF.AC nd the newer DYSF AC 


} ] 
high-spec ad st 


ntrol rec IS located a 
te. SEAC tabulated an BOEING B-52 STRATO-FORTRESS 
the stock transaction 
signalled DYSI \C 
data to the 
From design to mass production, 
Security Parachute Company can provide 
automatic parachute systems for any 
purpose ... for the smallest missile or the 
largest super bomber. Your correspondence 
regarding research or production 


is invited. 


Tough Customer Put yourself in good hands. 


Survivor of a crash and fire, this Consoli- 


dated Electrodynamics Corp. recording os 
cillograph was recording data at the time a 
Navy jet fighter hit the ground, and con- 
tinued to make an additional 25 feet of 
record before fire destroved its power cables. 


Record also survived, and after careful proc- 


essing, produced desired data, CEC says. Since 1927 
Despite crash impact, CEC savs it found 
the unit's galvanometers to be in perfect 
operating condition. ‘The recorder was re- 


paired, reconditioned, and returned to serv- PARACHUTE C OMPANY 
ice. SAN LEANDRO, CALIFORNIA 
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More Big Aviation 


AVIATION WEEK FEATURE ENGINEERING ARTICLE 
““CAL TECH’S ROLE IN MISSILES, ROCKETRY”’ 


This full scale engineering article was top news in AVIATION WEEK’S 
February 13, 1956 issue. The 71% Readex Score testifies to the high 
readership generated by AVIATION WEEK’s complete, and accurate tech- 
nical staff-written articles. 
AviaTION WEEK was first to recognize the need of the Aviation industry 
for timely, technically accurate reporting of the newest advances in 
science and engineering. Today AviaT1IoN WEEK stands as the sole au- 
thoritative source for aviation’s biggest news—the latest scientific, engi- 
neering and technical aviation developments. These are reported by our 
skilled engineering staff when they are news—and when they are of the greatest possible 
interest and usefulness to our engineering subscribers, who comprise our largest single au- 
dience. Engineering is not news when presented weeks or months later in the form of tech- 
nical material that has already gained wide distribution through its use by technical and 
professional aviation societies. 
Aviation WEEK for years has brought this new and exclusive type of engineering and 
technical reporting to our industry—an intelligence service that delivers this information 
to them first and with complete technical details. 
Dependent on knowing the latest technical developments, engineers-management men must 
get their information on the latest technical and engineering developments when they hap- 
pen. Satisfying this “need to know” is vital for the daily decisions these men make which 
affect the very well-being of our nation’s largest single business—aviation. These same men 
have learned long ago that only through the analytical technical reporting and fast pub- 


lishing schedule of AVIATION WEEK can these important requirements be met. 
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SIX MONTH BOX SCORE 
for top aviation news 
FEBRUARY 
Engineering Article 
“Cal Tech’s Role in Missiles, Rocketry” 
by Engineering Editor 
Irving Stone 







JANUARY 
IRVING STONE, AviaTION WEEK 


Avionics Article Engineering Editor, holds a Me- 

“Inertial Guidance Report” by chanical Engineering degree from 
> 

oi. ie 21: ry. Polytechnic Institute of Brooklyn, 

Avionics Editor I hilip J. Klass and the degree of Doctor of Juris- 

prudence from New York Univers- 

DECEMBER ity. Mr. Stone was Supervisor of 

. Training Literature at Air Force 

Management Article Technical School, Chanute Field, 

“Allison Moves to Boost Airlines Ill. in 1941-42. He served as Chief 


Sales” by Editor Robert B. Hotz of Instructional Materials at Air 
‘ F Force Technical School, Seymour 


Johnson Field, N.C., 1942-44. As | 
NOVEMBER Assistant Chief Instructor at the } 
. . ° . s 4 - 943- N ; S 4 
Engineering Article ok we 2500 ae cal —~ 
“Force of 10 Hurricanes Buffet listed instructors and some 25,000 
Ejected Pilot” by West Coast student mechanics. Mr. Stone was 
My a " a Administrator, Department of 
Editor W. J. Coughlin Plans and Training, Air Force En- 

gineering Cadet Course, Yale Uni- 
OCTOBER versity, 1944. He joined the staff of 
ee a i. AVIATION magazine, AVIATION 
Engineering Article Weex’s predecess_r, in 1944, and 
“Dassault Designs NATO Light later served as Engineering Editor 
Dictsed® the hot Wienadl of Am Transport. Mr. Stone is a 
16 ter : wy FAS6t. f a member of the Institute of the Aero- 
Editor (Tech.) David A. Anderton nautical Sciences and Aviation 

Writers Association 













SEPTEMBER 
Engineering Article 

“NACA Formula Eases Supersonic Flight 
by Asst. Managing Editor (Tech.) 
David A. Anderton 


” 





= AVIATION WEEKe « 











posting. As soon as DYSEAC had ac- 
cepted the data, SEAC continued tabu- 
lating and summarizing. ‘The Bureau 


savs the experiments showed that two 


digital computers need not have iden 
tical operating characteristics to work 
together, providing one of them has 
the necessary control flexibility 


> Nidget Magnetron—Iwo tiny CW 
developed by General 
1 in. in diameter 


magnectrons, 
Electric, measure onh 
ind 4 inch long and are voltage tunable 
over the frequency ranges of 2,500 to 
4,000 me., and 4,200 to 4.400 me The 
S-band magnetron, ‘Type Z-5040, dé 
livers 4 to 1 watt. while the C-band 


KLM 


Minimum 


Minimum 


pean routes. 
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ROYAL DUTCH AIRLINES 


have vacancies on their European 
and intercontinental routes for 


7 DC-4 captains 
7 DC-4 co-pilots 


requirements for captains: 


a. Valid Airline Transport License with instru- 
ment- and night-ratings: 


b. Valid Navigator License: 


c. 6000 hours including 4000 hours in command, 
flown on long range - and European routes. 


requirements for co-pilots 


a. Valid Airline Transport License with instru- 
ment- and night-ratings;: 


b. 2500 hours flown on long range 


Applications - 
to be directed to: 


KLM ROYAL DUTCH AIRLINES, 


Personnel Division Flying Staff. 
Building 101, 


SCHIPHOL - AIRPORT 
The Netherlands 


I'vpe Z-5098, puts out 2 to 3 
Tuning gradients are 2.75 me. 
volt for the S-band 


unit, 
watts. 
volt and 4.0 me. 


ind C-band units, respectively. The 
thimble-sized CW > magnetrons wer 


devoloped under Signal Corps sponsor 
Details are available from GE’s 


ship 
Tube Sub-Dept., Schenectady, 


Power 


N. } 


>New RICA Members—The Bu 
roughs Corporation Research Center, 
Paoli. Penna., and the Fairchild Guided 
Missiles Div... Wvandach, N. Y. have 
been clected to membership in_ th 
Radio Technical Commission for Acro- 
nautics 


Yl 


(first officers): 


- and Euro- 


with photograph - 
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U.S.. French Firms 

" T . . ™ 
Form New Avionic Co. 

Airborne Instruments Laboratory, 
Mineola, N. Y., and the French Com 
pagnie Generale de ‘Telegraphic Sans 
hil (CSF) i new U.S 
company to be known as Interconti 
nental Electronics Corp. to manufacture 
and market electronic products devel 
oped by CSF. 

These will include radar, microwave 
links and test equipment 

The new firm, which will be head 
has authorized 
1.5 million shares, of which 250,000 
have been issued as follows: AIL. (40 ) 
CSI (40°), The Bank of Paris (5 
J. P. Morgan Emplovee Pension ‘Trust 
Fund (10°), and American Research 
& Development Corp. (5° 

Robert ’. Schulz, former manager of 
Motorola's Microwave Division, will 
head the new firm. 


have formed 


quartered in Mineola 


Expansions. Changes 
In Avionics Industry 


l’ederal Velecommunications Labora 
torics, Nutlev, N. J. has opened a West 
Coast branch in Los Angeles to meet 
the growing needs of that area’s 
industn 


wid 
tion and clectronics 
The new facility 
first 
tures 
it ided by 
Bledsoc St 
Los Ang les 
Other recently announced expansions 
ind changes in the avionics industry in 
clude the following 
¢ Helipot Division of Beckman Instrm- 


which occupies the 
of a projected series of five struc 
in the San Fernando Valley, is 
Paul R. Adams. Address 
ind San Fernando Road 





Talkative Family 
Handie- Talkie 


phones, for use in the 25-54 mc. and 144- 
i174 mc. band, provide 1 to 14 watts of 


portable two-way __ radio- 


transmitter power, depending upon the 
band, in units left and center, 5 to 8 watts 
in the super-power model, right. Units are 
available with handset or mike and speaker, 
dry or rechargeable nickel-cadmium __bat- 
teries. “Motorola Communication & Elec- 
tronics, Inc., 4501 Augusta Blyd., Chicago 
51, Ml. 
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ments, Inc., Los Angeles, has broken 
round for its new $2 million plant at 
Newport Beach, Calif. Initial building 
the 15 icI ite will provide 
than 150,000 q. ft of floor 
Completion is scheduled for late this 
ycar. 
e Production Research Corp., 


mo}! 


Spat ¢ 


Thorn 


od, N. Y., maker of high frequency, 
nd microwave antennas and devices, 
has been purchased by Everett Frank 


i 
nd Harrison Johnston and a group of 


iates. Johnston, formerly managet 
f Ampex Corporation’s International 
division, has been named president of 
PRC. Leon Hillman will continue with 
the firm as senior vice president 
e The W. L. Maxson Corp., New York 


icquired “a ubstantial interest” in 


Roger Whit Electron Device In 
I \ J mak r microwave 


\dlil ‘, N 


NEW AVIONIC 
PRODUCTS 





Components & Devices 


@ Frequency standard, ‘l'ype 2111C, de 
livers 75 watts of a.c., adjustable be- 
tween 0 and 135 v., available for any 
frequency between 50 and 1,000 cps. 
Accuracy of frequency reference is 20 
ints per million at temperatures be 
ween 15 and 35C. Device weighs 25 
, operates from 115 v., 50 to 100 cps 
ompany also makes a miniature pre 
ision tuning fork with a plug-in nine- 
prong base, which can be operated at 
25C. Type 50 is accurate to within 
0.02 between —65C and 85C. Type 
R50 is accurate to within 0.002% from 
15C to 35C. American Time Products, 
Inc., 580 Fifth Ave., New York 36, 
N. Y 


¢ Bonded silicon diode, Type CK863A, 
has peak inverse voltage rating of 300 v., 
temperature range of 
Reverse current is only 
0.1 microamp. at minus 275 volts, 
manufacturer Forward current is 
at 1 volt, and maximum forward 
urrent is 10 ma. at 150C. Complete 
iwailable from Technical In- 
formation Service, Raytheon Manufac- 
turing Co., 55 Chapel St., Newton 58, 
Mass 


operates over 


55C to 150C 


Savs 
3 ma 


lata is 


Production Line Testers 


e Transistor tester, Model GP, provides 
rapid measurement of transistor charac 
teristics over frequency range of 100 
cps. to 1 me., for both n-p-n and p-n-p 
junction, surface-barrier, and point-con- 
tact transistors in grounded base or 
emitter circuits. Unit measures hybrid 
coefficients, T-network coefficients, col 
lector saturation current, capacitance, 


ulpha and beta cutoff, voltage feedback 
ratio, Open circuit resistance and chan 
nel effect 
Universit 


Baird Associates, 33 


imbridge . M 1 


voltage 


Road, ¢ 


e Digital frequency-period counter, 
Model 201A, a five-decade counter, has 
rystal oven to provide reference fre 


quency accurate to within 0001 % 
Unit provides time cycle bases up to 10 
econds Input sensitivity is 0.05 v., 10 
cps. to 100 ke., 0.07 v. from 1 to 10 
Cps 

hrequen¢ ncasurimg range 1s ] | 
to 100 ke. and measuring period rang¢ 

10 microseconds to 1 second (auto 
matic ind 1 second to unlimited 


| There 


more 


rane 


cost 





A product of 
AIRCOOLED MOTORS, INC. 


SYRACUSE, N.Y. 


Smith, Kirkpatrick & Co., Inc. 
46 Trinity Place, N. Y. 6 
Export Distributors of 
“Aircooled” Products 


Franklin has more of it! Every year since 
Franklin engines have 


Industry figures show that 
copters under 400 h.p. built in 1955 had power 
by Franklin 
other cneimn 
liability with low operational and maintenanc 
Specify Franklin power in your next heli 
copter under 400 h p 


WE ARE ALSO MAJOR SUBCONTRACTORS 


quiries arc 








visual short term st t 


STAD ] qu ited 
Computer-Mea 
leon St Ni 4 


it | part in ] millon 


urements Cor 5457 ¢ 


Hollvwood., ¢ f 







This is the name 





you see on 75% of all 
the helicopters flying today 


experienc and 
1939, far 
been chosen for heli 


no substitute for 


copter power than any other kind in their powe! 


ft out of 5 heli 


ry is preference? Because no 
Why th l B 


can match Franklin's record for re 


OF PRECISION MACHINING 


We can now accept additional subcontract work 
similar to that long produced for major com 
panies in the aircraft field. We are fully equipped 
lor quantity production ol precision machining 
and subassemblies of highest quality. Your in 


invited. 





WER 
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BUSINESS FLYING 





Aerial Applicators Defy Crop Planners 


By Erwin J. Bulban 


College Station, Tex.—U. 5. aerial 
ipplicators are rapidly gaining a techni- 
cal skill in their “tactical warfare” 
against the farmer's natural enemies. 
[heir proficiency, in fact, has reached 
the point where it threatens to frustrate 
the best-laid efforts of government plan- 
ners to control agricultural production. 

Their degree of efficiency was made 
unmistakably clear in a sequel to a 1954 
government order taking a million acres 
of cotton out of production in Texas. 
Despite this, less acreage, aerial 
applicators are credited with enabling 
the state’s farmers to grow the same 
amount of cotton last year as in the 
previous period. 

(he applicator’s skills are constantly 
being sharpened through an_ ever- 
increasing number of conferences at 
top-notch American colleges such as 
the Texas Agricultural & Mechanical 
College System here, where scientists 
brief them on research being done on 
insects and other pests, chemicals and 
their application and meteorology. 

More than 300 applicators, operators 
and their wives attended the fifth an- 
nual Agricultural Aviation Conference 
held here recently at Texas A & M. 
(he conference was sponsored by the 


13% 


College System, the ‘lexas Aeronautics 
lexas Flying Farmers & 
Acrial 


Commission, 
Ranchers Assn. and th 
\pplicators Assn 


Lexas 


Industry Critique 


In a frank critique of the industry, 
John I. Neace, manager of the Marsh 
\viation Co., Phoenix, Ariz., and vice 
president-agricultural activities of the 


National Aviation ‘Irades Assn., told 
dclegates 
“We carry the war to the commu 


nists everytime we put a plane-load of 
chemicals into the air. We do that 
because we're providing close support 
to the farmer in his food production 
battle—a battle in which 13% of Amer- 
ica’s citizens feed all of this country 
and a good part of the rest of the 
world; while in Russia it takes 60% 
of the people to feed that nation—and 
a lot of them are hungry.” 

Despite the job they are doing, Neace 
warned the applicators, the general pub 
lic thinks of them as “‘ex-juvenile de 
linquents idiots flying decrepit 
planes yet our safety record last 


vear was better than that of the U. S. 
Navy and Marine Corps combined.” 
Strongly critical of price-cutting cut- 
throat competitive practices still prev- 
alent, 


Neace said that there are 779 





TYPIFYING INDUSTRY INTEREST in developing new aircraft to replace current obsolete 
types is Piper PA-25/Weick Ag-3 testbed which is providing ideas for light spray/duster. 
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potential customers for every U. S. 
ten “lt airplane. He noted that 
some 2,000 aerial applicator 
firms, old and new, in business in the 
U. S. today. In the past, however, 
tough competition has resulted in 12% 
of the total number of going firms hav 
g to declare bankruptcy every year. 


there are 


\crial applicator expenses were 
broken down this way by Neace: 45 
cents of cach dollar for mventory, 17 
cents for taxes, 16 cents on employes 


ind 13 cents to fnance companies, lea 
ig nine cents profit for the operato: 


Chemical Application 


One of the major problems faced 
by acrial applicators is how to distribute 
face Of Cross 
winds, disturbances airflow 
ilong the airplane, propeller slipstream 


material evenly in the 


caused by 


nd wingtip vortices. 

There is constant experimentation by 
the operators and agricultural research 
workers on dispensing equipment, the 
best location ot nozzles, 
ind droplet sizes to solve this problem 
Suggestions made at the 
lexas A & M conference included 
e Spray equipment that would produce 
all drops with diameters larger than 
100 microns was recommended for use 
with herbicides by Richard Behrens, 
U.S. Department of Agriculture. Drops 
should be maintained at approximately 
square inch to give 
When Diesel oil is 


low-volume applica 


Spla\ pre ssures 


by researchers 


70 or more per 
cftective results. 
used as a Carrier, 
tions are necessary to avoid rapid leaf 
kill which may reduce the effectiveness 
of the herbicide. 

Past recommendations have suggested 
that the largest drop size possible should 
be used in aerial application of herbi 
indicate that 
droplets of the size recom 
mended would be more effective, pat 
ticularly when using 2,4,5-1 
e Need for uniform droplet size was 
confirmed by George A. Roth of ‘Texas 
A & M’s Aircraft Research Center 
Roth said a spray composed of uniform 
droplets would provide more predict 
able and even drift characteristics that 
could be correlated to offset crosswinds 

Roth also discussed some recent tests 
with nozzle arrangements for Piper PA 
18A Super Cub and Stearman biplane 
aircraft which he said should provide 
more uniform distribution patterns than 
with many presently used arrangements 
(see diagram p. 83). 

Ile detailed tests made by the Re 
search Center that included a range of 


cides; however, — tests 


smaller 
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Lateral Distance from Center of Airplane in Feet Lateral Distance from Center of Airplane in Feet 
PA-18A Nozzle Arrangement Stearman Nozzle Arrangement 
Nozzle Locations Nozzle Locations 
(Distance from Center (Distance from Center 
Conditions: of Aircraft). Conditions: of Aircraft) 
Left Wing Right Wing Left Wing Right Wing 
Crosswind —-Near Zero 2’-3” 1’- 2’ Crosswind —-Near Zero 0’ 6" 1'-6" 
Swath Spacing —40 ft. 4'-2" 1’- 9” Swath Spacing —40 ft. 2’-0' 2-4" 
| Airspeed —80 mph. 6'-2” 3’- 0 Airspeed -90 mph. 3'-6" 3’ Se 
Height, Wheels above Ground -5 ft. 7-1" 4’- 1" Height, Wheels above Ground— 5ft. 5’-0" 3 oem 
(nominal) 8’-0" 6'— 6" (nominal) 6'-6" 3-8" 
Density of Application 2 gal. /acre 8’-7" 7’- 5 Density of Application gal. acre 8 0’ 4-0" 
Rate of Flow —12.8 gal. min. 9-1" 8’— 3° Rate of Flow —14.4 gal. /min. 9-6" 4 8° 
Nozzles--23 Spraying Systems Co. 10’-0” 9’- 3° Nozzles—21 Spraying Systems Co. 10’-6" 6-4" 
D845 11’-3” 9’-10' D12-45 12’-0 8’-4" 
Spray Pressure 35 psi. 13’-0" 10’— 6” Spray Pressure —35 psi. 10’-0° 
Spray Fluid Water 14-1 12’- 3” Spray Fluid —Water 11’-0" 
Median Dia. Droplet 320 microns 14’- 1” Median Dia. Droplet——320 microns 12-0 
**These 12° below normal 
boom location 














crosswinds of up to eight miles per 
hour, providing data that showed radi 
cal changes in the trapezoidal system of 
distribution which had provided satis 
factory coverage with cross currents of 
less than one-quarter mile per hour and 
1 50-ft. swath spacing 

An increase im crosswind resulted in 

definite and progressive change in 
wath pattern, changing from a nearly 
vimetrical and uniform trapezoid to 
one which was narrower, irregular and 





with a pronounced hollow near the 
enter. Even a crosswind of only two LATEST SPRAY/DUSTER to reach the field in numbers is the new Callair, seen flying at 


miles per hour caused overall distribu typical operational altitude. Cockpit is offset to the left; chemical hopper is on right. 
tion to be verv irregular. There were 


points of deposit 60% below average 

s well as some 55% above - . 

Swath spacing was reduced to 40-ft , m™, 
ind distribution was improved so that 
variance from the average at swath over- 
lap was 35 compared with 45% for 
the 50-ft. spacing. Varving the wheel 
height above the weighing units showed 
the probable futility of such tactics: 
vith a crosswind of over one-half-mile- 
per-hour the pattern became uneven 
with steep slopes and over-concentration 
on the upwind side and a definite hol 
low and under-concentration in the cen- 
tcl 

Iests of vortice effects with a Bell 
helicopter showed that a violent wake 
was produced at a low speed of 15 mph. 
md that, contrary to popular belief, BACKBONE of agricultural plane fleet still is large fleet of greatly modified Stearman 
ictual air currents at the end of the | surplus World War II trainers supplemented by some older types of pre-WW II vintage. 
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spray boom are outward and up as the 
rotary-wing aircraft produces a trailing 
vortex similar to a fixed wing aircraft 
Strength of the vortices and downwash 
was materially reduced at forward speed 
of 55 mph Experimenters Wes 

Yates and Norman Akesson, Universit 

of California, recommended for mini 
mum drift with hazardous sprays: Fh 
low, keep the nozzles at least three 
feet from the wingtips, keep the boom 
is far down from the wing as is pra 

tical 


Granular Chemicals 


The possibility of 
swath distribution of 
tvpe chemicals by using a semi-convet 
tional dust distributor with discharg: 
than six feet either side 
center was brought out by J. C. Cham 
berlan and V. D. Young, Depart 
ment of Agriculture, Forest Grove, Or 

I'ests were conducted with a Stear 
man biplane operated by Jack Mulke 
icrial applicator of Klamath Falls, Ore 
having a conventional dust distributor 
with an overall spread of 5 ft. Observed 
effective swath was close to 30 ft. at a 
10-ft. flight level This swath could 
be further extended to about 35-36 ft 
by bolting a six-inch metal apron along 
the lower lip of the distributor and 
bending 1.5 to 2 inches of this down 
ward at about 30 deg. to form a spoiler 

An experimental 12-ft. spreader was 
tried that provided a swath of approxi 
mately 50-55 ft. at the rate of 20 Ib 
cre at an altitude of 10 ft. However, 
the flat plate area and parasitic drag pro 
duced by this device reduced airspeed 
from 90 to 75 mph msidered wi 
luly dangerous. The researchers plan 
to continue with wid 
spreaders with airfoil characteristics to 
reduce this drag and yet provide suppl 
mentary vortices necessarv for wide di 
tribution 


obtaining m 


mum granular 


no. mor 


experiments 


Meteorology Aid 


A simple, yet effective method of 
measuring weather conditions at a 
spray/dust site was demonstrated at the 
close of the conference by Dr. M. H 
Halstead, agricultural meteorologist at 
Texas A & M. 

Called a “smoke puffer,” the instn 
ment comprises a Model T spark coil 
1 six-volt battery and a spark plug; i 
small enough to go into a car’s glov 
ompartment. A teaspoon (5 gram 
du Pont Kentucky rifle blac! 

Type FFFFg) is used for each puff 

Basically, the device acts on the prin 
ciple that the rate of which the smok 
puff dissolves is a function of the turbu 
lent mixing of air at low levels, and b 
measuring the time for which the puff 
remains visible, turbulence valu 
be ascertained. 

The principle of using turbulent m 
ing in this meteorological aid was 
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basis ot studies on the 


T SmOb and gases tor USAF. 
vas noticed that the spread of smoke 
not depend on wind velocity alon 
included an important factor known 
turbulent mixing. ‘This factor is r 
nsible for smoke being carried aloft 
hot day even with light winds. 
[his pattern of turbulent mixing is d¢ 
rmined not only by the wind but also 

temperature distribution near thie 


71 


und 

lor example, when turbulent mixing 
is high, the puff remains visible for 
bout 12 or 13 seconds; when it is low, 
t is visible for as much as 60 sec. By 
trial and error, the optimum times for 
irious types of applications can b« 
charted, using a stopw itch to keep tra 

f the smoke putt 


lor example in an operation that 

lved an outbreak of downy mildew 

ing dusting procedure aimed at 

ind necessitating that the chem 

| reach and stick on the underside of 

the plants’ leaves, a smoke puff dissi 

ition time of 20-25 seconds was found 

indicate optimum conditions. When 

the procedure was aimed at attacking 

isects, a dissipation time of al t 30 
was found the best 

Simple as the method seems, it has 

ved one large operator some $30,000 


1 


in ed efficiency 


Pan-Am Southern Gets 
Lightweight Lodestar 


Hundreds of pounds were shaved off 
Lockheed Lodestar executive trans 
rt converted by Executive Aircraft 
Service, Inc., Dallas, Tex., for Pan-Am 
Southern Corp., New Orleans by using 
lightweight materials and _ relocating 
quipment 
Th nversion center provided an 
rplane weighing 13,350 Ib. empty 
th a useful load of 6,120 Ib. Pow 
d by Wright R1820-71 engines, de 
ing 1,250 hp. on takeoff and 550 
ip. ea h cruising, the Lodestar delivers 
18-mph ruise speed on the latter 
ower setting, Cliff Conrad, Pan-Am 
Southern’s pilot reports. Standard tank- 
644 gal. At an average of 85 


ph., range is a little over seven hours 


C 
5 


Important weight savings were made 

locating all radio equipment between 

the wing spars; grouping the equipment 

in this area minimized wiring lengths, 

utting about 220 lb. over standard lay 

uts. Additional savings were realized 

climinating the exhaust-type heaters 

1 Janitrol unit in the 

baggage compartment About 

were also saved by extensive 

( Formica-surfaced balsa wood for 

iterior furnishings. The nose section 

vas left as free as possible for future 

nstallation of radar and additional navi 
gation equipment 
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BASIC LOADS 


Engineers with training and experience in this 
field will be interested in new developments at 
Lockheed Missile Systems Division. 


New positions have been created for: 


Basic Load Engineers 
Structures Engineers 
Aerodynamic Engineers 


Dynamics Engineers 


to work on basic loads caused by high 
performance configurations, specialized missile 
systems criteria, unique recovery provisions 
and new environmental conditions associated 
with many types of advanced missile design. 
The positions require an M.S. Degree in 
Mechanical, Aeronautical or related fields of 
engineering and at least two years’ experience in 
loads, dynamics or aerodynamics, including 
transonic or supersonic aerodynamics. 
Equivalent experience will be considered. 


Because of planned expansion in this 
department, the positions offer 
unusually favorable opportunity for 
promotion to supervisory level. 


Those possessing a high order of ability 
applicable to this field are invited to write. 


Seales 


wr. 
MISSILE SYSTESNS DIVISION 
research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION 


VAN NUYS, CALIFORNIA 
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Engineers with training and experience in this 
field will be interested in new developments at 
Lockheed Missile Systems Division. 


New positions have been created for: 


Basic Load Engineers 
Structures Engineers 
Aerodynamic Engineers 


Dynamics Engineers 


to work on basic loads caused by high 
performance configurations, specialized missile 
systems criteria, unique recovery provisions 
and new environmental conditions associated 
with many types of advanced missile design. 


The positions require an M.S. Degree in 
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Sechbeed 


MISSILE SYSTEMS DIVISION 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION 


VAN NUYS, CALIFORNIA 





NORTH AMERICAN’S 


Columbus Division 


Offers A New Challenge 


To 


EXPERIENCED 


ENGINEERS 


You can share in 
have experience 


bi 


American's Naval airplanes. The Division 
highly-successful FJ-4, a ‘‘conce 
sion 


a new kind . if you 
and vision. Here’s tl 

North American's Columbus Divisior 
lity for the design, development and 


; prime responsi- 
production of North 
with the 
us Divi- 

going 


is young 
Columk 


»pt-to-flight 
product, as evidence that its engineering team i 


places. ; 


Young organization . . . greater Individual Opportunity 





for you. 


is 


company in the world... 


Aviation 
y other 
Of posi- 


You are sure of .. . Stability. . . North American 
the company that has built more airplanes than an 


Promise ae the aval abi ity 


tions for experienced engineers comes only from success. 


A SELECT FEW POSITIONS ARE OPEN 

IN EACH OF THESE FIELDS: 

Aerodynamicists, Thermodynamicists, Dynamicists, Stress En- 
gineers, Structural Test Engineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Electronic 
Engineers, Wind Tunnel Model Designers and Builders, Power 


Plant Engineers, 


Research and Development Engineers, 


Weights Engineers. 


J. 


For The Full Story On Your Ohio Future, Write Today: Mr. 
H. Papin, Personnel Manager, Department S56AW. North 


American's Columbus Division, Columbus 16, Ohio. 


— 


Engineering Ahead for a Better Tomorrow 


NortH American Aviation, INC. 


COLUMBUS DIVISION 





Ercoupe Rejoins 
Private-Plane Field 

Production of an improved version 
of the two-place spinproot I rcoupe pri 
vate plane has been revived after a six 
Veal lapse 


lirst deliveries of the 
IS now 


\ircoupe, as 1 
to begin 
Manufac 
The first 


rolled out in mid-Decem 


called, are scheduled 
within 60 days from Forney 
turing Co.’s Aviation Division 
\ircoupe was 
ber. live more aircraft are on the pr 
duction ling 
Price of the 


t $5,000 lhe 


model is estimated 
\ircoupe¢ 
by a 90-hp. Continental engine turning 
n all-metal McCauley propeller. Flight 
tests show that the airplane has a true 


new 


IS powe T¢ d 


urspeed of 120 mph. and a 
~O0 mil 


range of 


i'abnc wing covering of the 


old Ercoupe has been 
metal 
radio 
ment, to be 


replaced with 
orev is building its own VHI 
transmitter and re 
installed in the 


p irtment area 


PRIVATE LINES 


CIVCI equip 


glove com 








Passenger transport version of the 
lletcher FU-24 agricultural airplane car 
rics four persons in addition to the pilot 
in space usually occupied by the chem 
cal hopper. If the 


ip to 1,500 Ib. of cargo can be carried 


seats are removed 


An Alabama aeronautical chart, con 
olidating the segments of Birmingham, 
Mobile and Chattanooga sectionals, is 
being prepared by the Alabama Depart 
ment of Acronautics, Montgomery. To 
Ippear in six colors, it will be on World 
\cronautical Chart scale 


Annual spring seminar for corpora 
tion pilots will be held Apr. 20-21 at 
the University Club, N. Y. C., by Ex 
ecutive Air ‘Transport Co., Inc., P. O 
Box 173, Smithtown, N. Y. Subjects 
will include meteorology, airborne 
radar, air trafic control, instrumentation 
ind procedures. Cost per person is $80 


Aerial survey covering 225,000 acres 
along the Caroni River has_ been 
awarded Photographic Survey Corp., 
loronto, Canada, by Venezuela 
Another member of Hunting Associates, 
I.td., Aeromagnetic Surveys, Ltd., has 
opened a new research and development 
laboratory at Oshawa Airport, near 
loronto, for new airborne geophysics 
cquipment 


Ontario Paper Co., Thorold, Ont., 
has purchased a Remmert-Werner-con 
verted Douglas DC-3 with P&W 
Super-92 engines for transport of execu 
tives, engineers and technicians 
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ARE SMALL ASSEMBLIES 
A BIG PRODUCTION PROBLEM? 


Elgin can put your miniaturized assemblies 
into low-cost, volume production 


A first visit to Elgin’s assembly lines for miniaturized components is an 
amazing experience. You see the most modern equipment and 
methods applied to parts that are often nearly microscopic. You see 
skilled technicians deposit a day’s production in a pill box 


All of Elgin’s experience, personnel and facilities are at your service in 
producing your miniaturized devices on a low-cost 
mass-assembly basis. Our engineer designers, too, 
are eager to work with you in solving space 
compression problems. Get the complete story 
on Elgin’s miniaturizing—from design 
to production line. Write or call today. 


Free Booklet Gives Facts 
Write today for “Practical Miniaturization” 
Booklet tells how Elgin makes miniaturization practical 


Practica! 


Minioturization 


ELGIN NATIONAL WATCH COMPANY 


ORDNANCE DIVISION ® ELGIN, ILLINOIS 





DC-3—1935 Dc-4—1938 A-20 Havoc—1939 


XB-19 Flying Laboratory _ AD Skyraider—1944 


1941 


LORD ENGINE MOUNTINGS HAVE PROVIDED: 


20 years of smooth flying for Douglas 


C-124 Globemaster II DC-6—1947 pc-7—1953 
1947 


@ Ever since the famous DC-3 was first produced in 1935, 
Douglas Aircraft Co. has relied on Lorp Dynafocal Engine 
Mountings for smoother, quieter flight. 
Also Lord-equipped were: Lorp flexible suspension systems support the full engine weight 
B-23—1937; A-24, SBD—1941 while isolating vibration and reducing noise from powerplant and 
Super DC-3—1949; BC-6A, DC-68, making possible increased safety and greater passenger comfort. 
C118, R6D—1952: DC-70—1956 For the finest in engine mountings for piston, turboprop and jet 
, engines, /ook to Lord—the leader in Engineered Vibration Control and 
bonded products. For information, call your nearest Lorp 
Field Engineer or the Home Office, Erie, Pennsylvania. 


Lord Dynafocal’ Suspension 


ORD 


SONDED ruBee™ 


ner y 
f Cut 


since 1924 


LORD MANUFACTURING COMPANY « ERIE, PA. 








NEW AVIATION PRODUCTS 





Mobile Starter for Jets 


railer-mounted ASC-1 jet and tur- 
boprop engine - starter 210 
lb./min. weight flow of air at 60 psia., 
and is stated to exceed the requirements 
for the Allison J71 and P&W 1T34-P3 
powerplants. Engines starts were made 
on the J71 in less than minute 
with the unit. It is air transportable 

Gremco, Inc., 3535 No. Sylvania, Ft. 
Worth, Tex. 


prov ide Ss 


onc 


Hysteresis Synchronous Motors 


A new line of hysteresis synchronous 


motors available in 8,000, 12,000, or 
24,000-rpm. speeds is adaptable for 
single, two or three-phase supply with 
suitable phasing capacitors in the cir- 
cuit 

J. B. Rea, 1723 Cloverfield Blvd., 
Santa Monica, Calif, 


Dual-Element Lube Pump 


Cartridge-mounted dual-element lube 
pump for gas turbine engines is built 
for use with petroleum-base engine 
oil or jet lubricating oi] MIL-L-7808. 
Its capacity is 5 gpm. at 30 psi. gage and 
3,600 rpm. Rated capacity is based on 
pumping SAE 10 lubricating oil at 275 
I’. Nominal input is 0.25 hp 

Pump contains no valves or shaft 

Service 1s 
trouble-free 


seals, O-rings or packings. 

based 1,000 hr. of 

operation. 
Lear, Inc., 


Elyria, Ohio. 


on 


Lear-Romec Division, 
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Valve for Missile Launching 


Heavy-duty solenoid- 
controlled hydraulic for 


launching systems operates on 


two position 
valve use im 
missile 
95-v. to 125-v. 60-cycle single-phase a.c. 
Equipped with moisture-proof housings, 
it can be left continuously energized 
in 165F ambient temperature. Shaded 
poles reduce a.c. hum 

Valve has no_ reciprocating 
ponents and will not respond to high- 


com- 


impact shock. It has passed the MIL-S 
901 H.I1. shock test. 

Unit operates in -20F to 165F in 
1,500 or 3,000-psi. hydraulic systems. 
Capacity is 1.5 gpm. at 200 psi. total 
pressure drop. Maximum total internal 
leakage is 8 cc./min. at 1,500 psi 

Sargent Engineering Corp., 2533 


56th St., Huntington Park, Calif. 





Pressure Control Panel 


For remote control and sensing of 
operation of radar air pressurizing equip- 
ment in aircraft, a dual control panel 
can be used with Model RR-15020-A 
dual pressurizing unit. 


Panel consists of air pressure 


545¢5, 
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Artos TA-20-S 
with guard raised 


fr 


This new Artos TA-20-S brings still greater speed and production 
economy to large-quantity users of wire leads with terminals at- 
tached. It automatically performs the following services all in one 


operation: 


1. Measures and cuts wire to predetermined lengths. 


2. Strips one or both ends of wire. 


3. Attaches practically any prefabricated terminal in strip 


form, to one end of wire. 


4. Marks finished wire leads with code numbers and 
letters. (Optional attachment not standard part of ma- 


chine.) 


ALL OPERATIONS ARE AUTOMATIC. Machine can be operated by 
unskilled labor. It is easily set up and adjusted for different lengths 
of wire and stripping. Die units for different type terminals simply 
and quickly changed. Production speeds up to 3,000 finished pieces 


per hour. 


ARTOS MACHINES ARE USED by electric appliance, 
automotive, aircraft, electronics and other industries 
that want automation in the production of wire leads , 


in quantity. Agents throughout the world. 


Engineering consultation and 
recommendations given with- 
out obligation. 





WRITE iN > No. 655 on the 


Artos TA-20-S 





ARTOS BULLETIN 


Milwaukee 46, Wisconsin 





2773 South 28th Street 










electrical switches and two panels, one 
for high and one for low pressure sys 
tems. Toggle switches over-ride the pres 
sure switches in the Model RR-15020-A 
so that the set can be checked on the 
ground for leakage. 

Lear-Romec Division, Lear, Inc., 
Elyria, Ohio. 





Tiny Blower Gives 60 Cfm 


Axial-flow blower, using miniature 
motor, has a 2.2-in.-diameter body 3-in. 
long and produces 60 cfm. of free air. 
Impeller design incorporates a_ nose 
spinner to reduce noise and increase 
airflow. Units are available with radio 
noise filters. 

Motronics Corp., 241 Concord St., 
Glendale, Calif. 





ALSO ON THE MARKET 





Glass yarn, with Teflon coating applied 
to glass before braiding, for aircraft 
cables is inert to solvents and corrosive 
chemicals. Nominal ignition loss is 
12% —L. Q. I . Glass Fibers oe 1810 
Madison Ave., Toledo 1, Ohio. 


Radiacmeter IM-93 (pocket-type dosim- 
eter), simple gamma-radiation detector, 
will measure up to 600 roentgens of 
gamma radiation. Easy-to-read scale re 
veals total radiation to which a body 
has been exposed over a given period of 
time. Device can be stored indefinitely. 
—Bendix Aviation Corp., Cincinnati 
Division, 203 W. Third St., Cincinnati, 
Ohio. 


Polyester glass insulating (Pegi) conduit 
bushings are available for all conduit 
sizes. Units show a dielectric of 390 v 
per mil, and are self-extinguishing after 
being exposed to flame.—Adalet Manu 
facturing Co., Cleveland 11, Ohio 


Eccofoam GL_ foam-in-place _ plastic 
powder is designed for filling structural 
cavities. It can be cured to a low- 
density foam which can be used up to 
347F. Properties of the material at 20 
lb./cu. ft. densitv: Dielectric constant 
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it 10" cps., 1.48; dissipation factor at 
10" cps., 0.009; compressive strength, 
600 psi.—Emerson & Cuming, Inc., 


869 Washington St., Canton, Mass. 


Compact aircraft vacuum cleaner is dc 


signed to pick up ferrous and non 
ferrous metal chips and bolts up to 
{-in. diameter. Unit operates on 90 Ib 
ir pressure Aircraft ‘Tools, Inc., 9030 
Bellanca Ave., Los Angeles 45, Calif. 
Automatic embossing machine auto 
matically attaches tving wires to metal 
tags at the rat f 75 per minute whik 
emb ng fixed nd variable data 
Dashew Business Machines, Inc., 5886 
Smiley Drive, Culver Citv, Calif. 
Completely synthetic hose, used in 
keeping jet engines heated, handles 
continuously at temperatures to 400I 
ind working pressures of 100 psi. It 

n be mack vith inside diameters 
from 3-in. to five inches and lengths up 
to 50 ft.—Quaker Rubber Div., H. K 
Porter Cx In Philadelphia Pa 
PHI multi press, for aircraft manufa 
ti I handling molding and forming 
of hon m 1d other new materials, 
| r of 54x110 in nd 
total p ure f 560 ton Press has 
maximum opening of 18 in.—Pasadena 
Hvdrau | 79 N. Hill Ave 
| idena 4, ¢ r 

A 
ann 





by 


JET BLAST DEFLECTOR 
Boeing has been turned over to Blackstone 
Manufacturing Co., Inc., Chicago, Ill., as 
exclusive licensee. Unit has vanes that turn 
exhaust 90 deg. upwards to protect persons 
and property behind jet aircraft being run 
up on the ground. 


developed 
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Four-digit digital voltmeter automatic 


ally measures a.c. and d.c. voltages with 
an accuracy of 0.1 of full scale and 

1 digit respectively. Range is 0.001 
to 999.9 volts. Frequency response 1 


from 30-10,000 cvcles at 10 megohms, 
20 micro-cirofarads. Unit is designed 
for mounting in a standard 19-in. rack 

Electroc Instruments, Inc., 3794 Ros« 


crans St., San Diego 10, Calif. 


Magnetic alloy additives, called Magna 


loy, are applied with d.c. welder wire 
feeder and magnetic hopper combina 
tion. They are deposited at 20-40 
lb./hr. Magnaloy HF 50 has hardness 

from Rc48 to Rc53; HF40 


ranging 





MODEL 400-12/24 SERIES 
VHF-FM for AIRCRAFT 


Provides communications between ground 
FM systems and executive, patroling 
and utility aircraft. Used by fighing 
fleets, petroleum producers, pipe 
line helicopters, State police, 
Conservation departments, 
crop dusters, 
power com- 
panies and ts 
departments 
of the U.S 
government. 
Som 

All FLIGHTCOM models are on . , 

FCC 
» for licensing’ and are certified with the 
j Federal Civil Defense Administration, 


List of equipment acceptable 


t- = . 


FLIGHTCOM PACKAGE 


} 


——s { 


as” & 


Model 400-12/24 


ve 


\ 


Sz 


TWO-WAY RADIO 4 


VHEEM FOR 





FLIGHTCOM 





from Rce38 to Rce43; WH ranges 


ranges 

from Rce20 to Rce45; BU from Re29 to 
Rce33.—Western Carbide Corp., 6540 
Vineland Ave., No. Hollywood, Calif. 
Multi-synchronous, data-recording Syn 
Cameras provide automat matched- 
frame analysis; photograph motions 
taking place simultaneously at sepat ited 
locations. Control stem climinates 


the need for mechanical connections 
from camera to camera Available in 
16 mm, and 35 mm.—Flight Research, 
Inc., Richmond, Va 


Self-locking fastener attaches wire bun- 


dles, plumbing lines, insulation blankets, 


. 


‘ ommunt alion 5 ¢ qguipme nl 


VHEAM 


FOR Vit 


Oo ATION 
POINT 



















Model 
400-12/24 
Chassis 


\) FEATURES: 







COMPACT, Case size 14x11!" 
x62". 
LIGHT, 22 Ibs 
ond speaker). 
POWERFUL, 25 watts output. 
UNIVERSAL, instantly changed 
from 12 to 24 volt. 

EFFICIENT, 
LOUD, 1 watt minimum. 
PERFORMANCE — identical with 


ground equipment 


without antenna 


low battery drain. 


ATTENTION DEALERS! 
W rite 


for available territories 
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heater ducts, instruments, etc. Made 
under license with Boeing Airplane Co., 
item is used on KC-135 jet tanker. ‘Two 
tvpes: a forging for single-ended mount 
ing; extrusion form for double-ended 
mounting.—Western Skv Industries, 
P. O. Box 300, Hayward, Calif 


Portable cable swager can handle ball 
end terminals such as AN 663 up t 
j-in. cable size and sleeve-type ter 
minals through } in. Tool weighs about 


rT. ~ 








Typical of the advanced research and | ~ i . | 
development projects currently being | hy | 
carried out successfully by Kaman Air- S ‘ 
craft is this drone helicopter. The technical [~~ | 
problems of remote control are more com- Ss ae ; 
plex with a helicopter than with fixed-wing 

aircraft because of the ’copter’s ability to 

fly in every direction at varying speeds, i 
as well as to hover in flight. Kaman engi- 
neers solved these complicated problems ‘. ; 





by designing an entirely new electronic 
control system, miniature mechanical 
system and small automatic pilot. Kaman 
is proud that most of its 10 years have 
been devoted to the National Defense 





12 Ib. and operates on 90 Ib. of air 
pressure.—Aircraft ‘Tools, Inc 9030 





Bellanca Ave., Los Angeles 45, Calif 


effort to keep the free world free. 
Miniature power-type voltage reference 
is designed to replace chemical cells 


ind VR tubes. Line voltage variations 


THE KAMAN AIRCRAFT CORP., BLOOMFIELD, CONN. ire 35-135 v. Units measure 3%8x3%ex43 
in. They draw 25 v.a. from a 400-cyck 
source and are available in output volt 
ages up to 20 v. d.c. and in output 
currents up to 1,000 m.a.—Timely In 
struments & Controls Corp., 1645 W 
135th St., Gardena, Calif 







DPE, rack-and-panel type connector is 
made up of 40 contacts and is narrow 
for crowded installations. Flashover is 


ACCURATE—HIGH SPEED 
rated at 1,700 v., 60 cps., a.c. rms at sea 


4 LIGHT WEIGHT level. Weight of the mated connector 
fe SWITCHES RELIABLE is 0.381 Ib. Complete nomenclature 
compact DPE-40-34P for the plug with pins 


' P : | and DPE-40-33S for the mating socket 
pe eb ma — pg | side.—Cannon Electric Co., 3209 Hum 
under extremes of shock cad vibrofica. boldt St., Los Angeles 31, Calif 
Withstands 50 G acceleration. The one . : : ‘ -_ 
pole wiper somples 60 contacts at 10 V-lock vibration-resistant Teenuts in- 
RPS and operates at low noise levels. corporate V-type notch with circumfer 
ASCOP has the solution to any switch | ence of the barrel compressed inwardly 
problem... over 200 available models for | towards the axis to form a permanent 

@ wide voriety of applications. A staff set. Item is a one-piece, self-contained 
experienced in telemetering, instrumentation, unit; may also be used as a stop nut 
dota handling, etc. Rely on the leader... Carr Fastener Co., Division of United 


APPLIED SCIENCE CORP. OF PRINCETON a a ee. 
P. O. Box 44, Princeton, N. J. + Plainsboro 3-4141 

1641 S. LaCienega Bivd., Los Angeles, Calif. 
Crestview 1-8870 









Series D precision force indicators have 
capacities of 50, 75, 100, 150 and 200 
lb., capable of measuring all forces up 
tc their maximum capacities with ac 
curacics of } Ib. for 50 lb. model, 4 Ib 
for 75 and 100 Ib. models, 1 Ib. for 150 
ind 200 Ib. models. Individually cali 
brated, direct-reading dials have 100 






WE PROVIDE A THE LEVER - YOU MOVE THE WORLD ' divisions.—Engineering Dept., Hunter 


Spring Co., Lansdale, Pa 
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DESIGN ENGINEERS 
TOOL ENGINEERS 
CHEMICAL PROCESS 








ENGINEERS 
STRESS ENGINEERS 
WEIGHT ENGINEERS 





...about the Only 
V.H.ECommunications 
Receiver 


THE WORLD’S LARGEST 
PRODUCER 
OF READY-TO-INSTALL 





¢ that has a frequency range of 50-200 mc 
e that is continuously tunable over the 
entire frequency range without switching 
¢ that has AM-FM.-c.w. selection 
¢ that has variable bandwidth 

This VHF Communications Receiver 
was developed at Servo Corp. to fill the 
need for a high quality, general purpose 
unit that could be used both in laboratory 
work and in the communication field 


| Built to the most exacting standerds, this 


aeaed|i] | a Pt 





receiver also provides 
* automatic noise limiter 


¢ exclusive squelch circuit 


FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR 
WORK AND YOUR LIFE IN 


SAN DIEGO, CALIFORNIA 


¢ patented 72° bandspread dial with a 
resolution of 0.1 
® maximum sensitivity: 1 micro-volt in 
put or less will produce a 10-db signal 
plus noise-to-noise ratio over entire fre 
quency range 
e high frequency stability: less than 
0.08", drift over line voltage range of 105 
125 volts over ambient of—-10°C to 
+-60°C temperature and 0 to 95"), humidity 
¢ less than 50 micro-micro watts radiated 
local oscillator power 

Our VHF Communications Receiver is 
being used in general communications 
work; in the laboratory to calibrate other 
receivers; flight-testing; control tower 
telemetering; propagation studies: evalu 
ating transmitters; and meteor research 

For the full story on our VHF Commu 
nications Receiver, please fill in your 
name and title in the coupon below. At 
tach it to your letterhead and mail to me 








. 
-\wles Sn 
Staff Engineer 
Radio Engineering Dept 





LOFTSMEN 
TOOL PLANNERS 
TOOL DESIGNERS 






Electro-mechanical Control Systems 
and Components for Industry by 


pote] ite). 7- wale), | 


ER 





Please write giving complete details 





: : “ jules Cardon, Dept. C-2 
and we will answer immediately. Servo Corporation of America 
J. L. Hobel, Industrial Relations Manager i 20-20 Jericho Tphe., New Hyde Park, L.t., N.Y I 


. Please send me more information on 
Rohr Aircraft Corporation V.H.F. Communications Receiver 


RO “ ie Chula Vista, California, DEPT. 262 tb bsdhbeshehkncaustsanéenbedauhaas 
AIRCRAFT CORPORATION iditdibhindeghasedheinadebbommelinne 
9 miles south of Son Diego on sunny San Diego Bay. ae eee le 
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NW OLGREE 
Precision... 


REFLECTED IN EVERY PART 


This parabolic reflector has been de- 
signed, built and proved accurate to 
the Nth degree by the finest and most 
modern testing equipment. Electronic 
tracing attachments for parabolic pro- 
files and other precision components 
are only part of Atlas “‘precisioneer- 
ing’”’ of electro-mechanical assemblies 
—complete pedestal or sub-assemblies. 
From pilot stage to production effi- 
ciency Atlas furnishes the practical 
engineering step and facilities be- 
tween the idea and the production 
line. Atlas production facilities, plus 
engineering service, skilled toolmakers, 
mechanics and assemblers offer you 
one source for “‘precisioneered”’ elec- 
tro-mechanical assemblies. Write for 
your copy of “Preci- 
sioneering Electro-Me- 
chanical Equipment,” 
to Atlas Precision 
Products Co., Phila- 
delphia 24, Pa. 








Precision FProducrs 
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WHAT'S NEW 





Telling the Market 

Summary of an experiment determin 
ing convective heat transfer on a super- 
sonic airframe through use of a V-2 
rocket in flight, Bulletin 55SD3, Gen 
eral Electric Co., Special Defense Proj- 
ects Department, 2900 Campbell Ave., 
Schenectady 6, N. Y. . I'welve types 
of batteries for all categories of military 
and civil aircraft, cight-page catalog 
Form 5773, punched for binder inser 
tion, Electric Storage Battery Co., Box 
$109, Philadelphia 1, Pa 


earth! 





the boards 


Legitimate 






I‘ll 


Good 








Bendix low-range fuel flow meter for 
light twin-engine planes, illustrated bro 
chure, Airwork Corp., Millville, N.J.... 
Liquidometer capacitor-type fuel gaging 
svstems, Bulletin 546, Liquidometet 
Corp., Dept. S, Skillman Ave. & 36th 


St., Long Island City 1, N. Y. 
Electrolytic shaping of honeycomb 


structures to produce clean, sharp cell 
edges for optimum skin bonding, Bull 
tin 156, Anocut Enginecring Co., 631 
W. Washington St., Chicago 6, Il 


Model 500 16-mm. highspeed motion 
picture camera for research and test re 
cording, catalog, Traid Corp., Sherman 
Oaks, Calif Unipunch two-piece 


Dear Joanie: 


Congratulations from the proudest papa on 


at last you're on the stage, treading 


in the paths of other Great Ladies of the 
Theater, like Cornell, Hayes, and Barrymore! 
Remember now, honey, on opening night just forget 


yourself completely, smooth out your costume, 


and let the character you portray come 


Shining through. 


Since you're going to be famous, you 
may not be interested in news about 
your daddy and his business flyin’ 

h machine—like, for instance, 
Southwest Airmotive's new pocket- 


e “program” detailing flat labor 


rates for the overhaul of engines, 
nstruments. As a 
kind of bonus for us old geezers, 
photos of SAC's 
beautiful ad models—which reminds 
me, I’m glad you're not the 
cheesecake type, even if you are 22, 


5°6", 118 lbs., blue-eyed and blonde. 


For nearly a quarter-century, Southwest 


has pioneered many great things— 
including flat labor rates—and this 
little SAC booklet is a useful 
reminder that the company remains 
No. 1 in top-quality craftsmanship at 


money-Saving prices. They'll send a 


copy to any pilot or owner on request, and 


¢ 


have ‘em mail one to you just for fun. 


luck—and remember grandpa and grandma 
were in the theater, too. Only one 


Black Sheep—your Uncle Hugo who was 


in burlesque, but we don’t mention him! 


Love, 


Dabo 


SOUTHWEST AIRMOTIVE CO. e LOVE FIELD e DALLAS, TEXAS 
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perforating units for press and press 
brake setups, catalog, Punch Products 
Corp., 3800 Highland Ave., Niagara 
Falls, N. Y. . . . Background informa- 
tion on titanium and company produc- 
tion facilities, in the Story of Titanium, 
Mallory-Sharon Titanium Corp., Niles, 
Ohio. 


Availability and cost of aircraft and 
crews for flight testing new aviation 
products, brochure, Equipment Flight 
lest Division, Meteor Air ‘Transport, 
l'eterboro Airport, Teterboro, N. J... . 
\ design for non-sticking plug and ring 
gages and locators, Bulletin 433, price 
45 cents, University of Illinois Engi- 
neering Experiment Station, Urbana, 


Il. 





Facilities for producing AN and 
special hose and cable assemblies in ad- 
dition to hardware machining to speci- 
fication are described in_ publication 
wailable from Durham Aircraft Service, 
Inc., 56-15 Northern Boulevard, Wood- 
side 77, N. Y. . .. Air, Sea Survival 
Equipment, 36-page catalog and in- 
struction manual; write on letterhead 
to Switlik Parachute Co., 1325 E. State 
St., Trenton, N. J. . . . Explosive valve 
line, Catalog 5501-XV, Conax Corp., 
Explosive Products Division, Buffalo 21, 
N. Y 


Publications Received 
e General Billy Mitchell, Champion of 
Air Defense—by Roger Burlingame— 


Pub. by Signet Books, New American Are there too many obstructions in your profes- 
Madison Ave., New York sional path? Too many barriers keeping you from 
making the engineering progress you should? 


Librarv, 50] 
22, N. Y. 10 plates. (reprint of original 
hardcover edition pub. by McGraw-Hill Then, investigate these opportunities at Fairchild 
Book Co.) Aircraft Division—where you can be sure of a 

A biography of General Mitchell. clear field to move ahead as fast as you're able. 





os , Aircraft Engineers with supervisory experience 
e Man and the Winds—by FE. Aubert in one or more of these qualifications: 
de la Rue, translated by Madge FEF. EERE 2 

Design Project Engineers 


'hompson Pub. by Philosophical Li- too many Design Coordinators 


brary, 15 E. 40th Street, New York Design Engineers for Sheet Métal Structure, 

16, N. Y. 12 plates. $6.00. hu rd les? Hydraulic Systems, Landing Gears, Con- 
The winds as they affect different trol Systems, Equipment and Furnishings, 
Electrical and Electronics Installations, 
Power Plant Installations 

Stress Engineers for both Sheet Metal Struc- 
tures and Mechanical Systems 

Weight Control 


spheres of human activity Includes 
one chapter on “The Wind and 
Aviation.” 


e Aircraft Badges and Markings—by 
Harold B. Pereira, with a foreword by Layout Designers and Draftsmen 


Lord Douglas of Kirtleside—Pub. by Project Coordinators and Administrators 


John de Graff, Inc., 64 W. 23rd St., 
New York 10. N. Y. $1.50. You'll like the Fairchild working climate, and 


\ pocket-sized book, containing yous She Sang & Op ee nee 
? , 3 J. »y—_excelle ’ ~ : _ ati 
atmes reprodut A OCI RST Valley - excellent housing, schools, recreational 
so any | anita facilities . . . close to urban Baltimore and 
os 4 - ‘ ( é > ; j 
gs, fi shes, and world-wide airline Washington. 


badges. 
Send your resume today to Louis Fahnestock, 


¢ Solid Propellant Rockets, an Intro- Director of Engineering. 
ductory Handbook—by Alfred J. Zach- +... WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 
ringer, B. Sc—Pub. by and available | 
only through American Rocket Co., ae es. i RCH 8 hk i 
Box 1112, Wyandotte, Mich. 

A general introduction to the field AIRCRAFT DIVISION + HAGERSTOWN, MARYLAND 
of solid propellant rockets. A Division of Fairchild Engine and Airplane Corporation 
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Delta Favored for N. Y.-Florida Route 


CAB examiner picks carrier to compete with Eastern, 
National; recommends route changes, investigation. 


By Craig Lewis 


Washington—Delta Air Lines has 
been chosen to compete with Eastern 
Air Lines and National Airlines for 
trafic between the Northeast and Flor- 
ida by Civil Acronautics Board Ex- 
aminer Thomas L. Wrenn in his report 
on the New York-Florida case. 

Wrenn’s report brings the proceed- 
ing—the fourth in a recent series of 
major route cases—into its final phase. 
He found ample evidence of the need 
for a third carrier on the East Coast 
route, and found Delta the most logical 
candidate. 

Ihe report also recommends route 
adjustments for five other carriers (see 
box, p. 97) which would stiffen compe- 
tition all along the East Coast and espe- 
cially in the area between Washington 
and Boston 


Examiner's Reasoning 


Wrenn turned down the application 
of Northeast Airlines, a leading con- 
tender for the N. Y.-Miami route, and 
suggested that a CAB investigation of 
the control relationship between North- 
east and the Atlas Corporation might 
be in the public interest. 

Calling the East Coast route the fore- 
most air travel route in the country, 
Wrenn found sufficient traffic and pros- 
pects for growth to support competition 
from a third airline. He credited East- 
ern and National with doing an excel- 
lent job of promoting and serving the 
route, but pointed out that the Board 
has provided three or more carriers for 
service on much smaller routes. 

Wrenn found that Eastern’s position 
is strong enough to stand competition 
from a third carrier. National’s substan- 
tial dependence on the route is a greater 
consideration, but Wrenn concluded 
that traffic is heavy enough to enable 
National to survive new competition. 

I'he examiner criticized both Eastern 
and National for neglecting other poten- 
tially lucrative routes in their intense 
competition for N. Y.-Miami traffic. In 
recommending added competition, he 
found that one more airline would be 
enough on the route now. 

Delta Air Lines is the most logical 
choice for the route for a number of 
reasons, Wrenn said. He pointed out 
that Delta already serves nearly all of 
the citics involved and needs only a 
short gap filled to complete the route, 
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while certification of any other carrier 
would require an extension of at least 
700 miles into new territory. 

The fact that Delta proposes to oper- 
ate DC-7s on the route and has ordered 
turbojet equipment is another point in 
its favor, Wrenn said. He said Delta’s 
equipment will be very similar to that 
operated by Eastern and National on 
the highly competitive route. 

Another reason for choosing Delta 
was that, in the examiner’s view, Delta 
offers less diversionary effect on Na- 
tional than Capital Airlines and Pan 
American World Airways, other major 
contenders for the route. 

When Delta presented its side in the 
N. Y.-Florida case hearings last sum- 
mer, it estimated that 1956 traffic would 
be about 1.8 billion passenger-miles. 
Delta figured it would get about 26% 
of the market if it operated between 
N. Y. and Florida this year. 

Investment in new aircraft and facili- 
ties necessary to operate the route was 
estimated last summer at $28,471,750. 
Delta thought 22 new aircraft would be 
needed, including nine Convair 340s, 
eight DC-6s and five DC-7s. 


National's Changes 


Route adjustments recommended for 
National would extend its Miami-New 
York route to Boston and allow it to 
operate shuttle service in the markets 
between Washington, New York and 
Boston. 

The extension of National to Boston 
is favored by Wrenn as a means of sup 
plying Boston with a competitive service 
to Florida and its first single carrier 
service to Norfolk. The same services 
would be available to Providence and 
Hartford/Springfield. 

Service to Norfolk would be further 
improved with the removal of restric 
tions against National’s serving Wash- 
ington or Baltimore and Norfolk on the 
same flight. Wrenn would restrict Na- 
tional from serving Richmond and Nor- 
folk on the same flight, in order to 
protect Piedmont Airlines in that 
market. 

Wrenn also recommends removal of 
a restriction which savs that National 
flights serving Richmond, Washington 
or Baltimore must originate or terminate 
it Charlotte or a point to the south. 
The effect of lifting this restriction 
would be to allow National to operate 
turn-around service on New York-Wash- 


ROUTE CHANGES recommended by exam- 
iner would improve East Coast service. 


ington and New York-Boston routes, 
both of which are among the five lead- 
ing air travel markets in the nation 
Removal of a third restriction would 
allow National to carry local passengers 
between Philadelphia and New York 
Wrenn also recommends making Na 
tional’s authority to serve Newport 
News-Hampton-W arwick permanent. 


Eastern’s Service 


Eastern Air Lines was not favored 
for any new routes, but Wrenn recom 
mended lifting three restrictions on 
Eastern’s operations, which would al- 
low it to improve services. 

Wrenn thinks Eastern’s New Eng- 
land restriction should be lifted so that 
the carrier can operate locally between 
New York and Boston. Under the 
current restriction, Eastern can serve 
Boston only on flights originating or 
terminating south of Richmond or west 
of Charleston, W. Va. 

Removal of another long-haul re- 
striction would allow Eastern to operate 
turn-around service between Tampa and 
Miami instead of having to serve the 
points on flights to or from Atlanta 
or Birmingham. 

Service to Tampa would also be im 
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proved if the CAB ccepted Wrenn’s 
recommendation that Eastern’s routes 
be changed so it can fly between 
lampa and Washington and_ other 
northern without stopping at 
Atlanta. 


Capital, United, TWA 


The examiner 
Capital Airlines’ routes so the airline 
would have a direct Norfolk/New- 
port News-Washington-Baltimore-Phil 
idelphia-New York route. This would 
illow Capital to provide the Norfolk 
rea with a competitive direct service 
to Philadelphia or New York. 

Ihe short route extensions recom 
mended for United Air Lines and ‘Trans 
World Airline would close gaps be 
tween the eastern terminals of the car- 
riers’ transcontinental routes. All the 
new route segments would be subject 
to long-haul restrictions, precluding 
shuttle service by either carrier in the 
new markets between Washington and 
Boston. 

Ihe extensions Wrenn favors for 
I'WA and United would allow them 
to serve more than one major eastern 
terminal on flights to the West. Sen 
ice to Boston and Washington could 
be improved if New York could be 
served on the same flight, since the 
New York market could provide sup 
port for new services at other eastern 


pomts 


favors a change in 


points. 

Wrenn found various reasons for re 
jecting the application of the other 
three major contenders for the N. Y.- 
Flonda route—Pan American, North 
cast and Capital. 


Pan American Rejected 


Wrenn found that certification of 
Pan American for the domestic route 
would have a serious effect on Natienal, 
ince National carries a_ substantial 
umount of traffic to the North which 
Pan American brings to Miami, Coun 
tering Pan American’s argument that it 
should have direct access to major 
U.S. trafic markets for its Latin 
American services, Wrenn pointed out 
that two interchanges now provide di- 
rect service to New York via Miami, 
ind he questioned the propriety of ex- 
tending Pan American’s international 
routes in a case involving purely domes 
tic routes. 

[he examiner rejected Northeast as 
1 competitor on the East Coast route 
because he doesn’t think Northeast 
would be strong enough to compete 
effectively. He pointed to Northeast’s 
proposal to use DC-6Bs and its failure 
to develop into a strong contender in 
the New York-Boston market as indica- 
tions that the New England airline 
probably wouldn’t be able to meet the 
very stiff competitive requirements of 
the N.Y.-Florida market. 

Wrenn also questioned the relation- 
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Who Would Get What 


CAB Examiner Thomas L. Wrenn advised the Board to grant these routes in 
the New York-Florida Service Case: 
@ Delta Air Lines: A route between Miami and New York/Newark via Tampa, 
Jacksonville, Brunswick, Savannah, Augusta, Columbia, Charlotte, Favetteville, 
Greensboro-High Point/Winston-Salem, Washington, Baltimore, and Philadelphia. 
@ National Airlines: Extension of its Miami-New York route to Boston via Hartford/ 
Removal of restrictions against carrving local traffic 
between Philadelphia and New York/Newark and against serving Norfolk and 
Washington and Baltimore on the same flight. Removal of the restriction that 
flights serving Richmond, Washington or Baltimore originate or terminate at 
Temporary authority to serve Newport News- 


Springfield and Providence. 


Charleston or a point to the south. 
Hampton-Warwick be made permanent with a restriction against serving these points 
and Richmond on the same flight. 

© Capital Airlines: Extension of its Route 51 from Norfolk and Newport News 
to Washington, Baltimore, Philadelphia and New York/Newark. 

@ Trans World Airlines: Extension of its Dayton-New York/Newark route to 
Boston via Hartford/Springfield and extension of its Dayton-Washington/ Baltimore 
route to Philadelphia and New York/Newark with both extensions subject to 
long-haul restrictions. 

@ United Air Lines: Extension of its Toledo-Washington/Baltimore route to Phila- 
delphia and New York/Newark and extension of its Toledo-New York/Newark 
route to Boston via Hartford/Springfield with both extensions subject to long- 
haul restrictions. 

@ Eastern Air Lines: Removal of the New England restriction and the restriction 
requiring Miami-Tampa flights to originate or terminate at Atlanta or Birmingham. 
Authority to operate nonstop between Tampa and Washington and points north 
without a compulsory stop at Atlanta. 





ship between Northeast and the Atlas 
Corp., 
public 
issuance of route certificates where, as range DC-7 
scems certain here, the certificate will 


be d 


Wrenn said 


the relationships between the 
Atlas and various other organizations 


because Wrenn thinks its 
would result in greater diversion from 
National than f 
Delta. 


capabilities of Capital's Viscount trans 


which controls Northeast The port on the long-haul N.Y 


interest is not served by the 
down 


Wrenn also turned ipplica 


spawn of speculative capital,” 


Airline 
Airlines 


North American 
He suggested an investigation of — lines and Riddle 


lirline, 


Northwest Orders 
New Univac System 
Airlines last week 


system 


Capital is not favored for the route 
certihcation 


certification of Northwest Orient 
the ordered a_ reservation control 
from the Remington Rand Univac 
vision of Sperry-Rand Corp 


would 


Wrenn also 


questioned 





Che airline plans to install the sys 
Control of Outer Space 


The problem of who controls outer neapolis. 
space will be taken up by the Inter- Northwest is the first customer 
national Civil Aviation Organization at the Univac Airlines Reservations 
its June meeting in Caracas. tem. 

A report to be put before the ICAO 
Assembly points out that “mechanical 
contrivances” will probably invade outer Mar. 19. p. 65) for reservation opera 
space in the near future and none of the tions 
legal rules on sovereignty apply to this The new 
area. Present rules give nations sov- 
ereignty over airspace above their terri- 
tory, but they don’t mention whether it 
goes beyond the atmosphere. The ICAO 
report says the organization is interested 


Five airlines are 
ordered, “‘datamation”’ 


svstem will combine 
small “agent” sets at reservations 
ticket offices 
tually use the svstem throughout 
entire network 





Florida 
route, compared with the faster, longer 


tions for the East Coast route filed by 
Resort Au 


tem in a headquarters operational base 
scheduled for early construction at Min 


SVS- 
using, or have 
devices manu 
factured by the Teleregister Corp. (AW 


centrally located master unit linked to 


Northwest plans to even 


in the matter because anything that is 
going to fly around in outer space has to 
pass through someone’s airspace to get 
there. 











Besides controlling reservations, the 
Univac computer unit will be used by 
Northwest for a number of other air- 
line chores, including the production 
of many kinds of sales information. 





RESEARCH and 


DEVELOPMENT 


The Role of Modern Test Facilities in 
the Design of Aircraft Gear Drives 


by John Morris 


Manager of Engineering, Western Gear Corporation 


Modern aircraft, whether it be piloted or electronically guided, requires 


mechanical devices of utmost reliability. 


can the designer 


No longer 


de “pe nd entirely upon experience but must have available extensive 
equipment capable of producing the environments and loading condi- 
tions which will check the newly designed parts to the conditions 


encountered on its assigned mission. 


This environmental test equip- 
ment must be operated by experi- 
enced personnel under the guidance 
of engineers capable of correlating 
and analyzing test results and their 
actual relation to final installations 
before a suitable product can be 
designed, produced, and proven. 
Mother Nature her unlimited 
weather laboratory produces ex- 
treme variations of the elements in 
almost incalculable combinations. 
The laboratory must endeavor to 
precisely duplicate conditions. Alti- 
tude chambers at Western Gear Cor- 
poration (as shown in the photo at 
lower right) can carry the test part 
to the extremes of altitude beyond 
the reaches of piloted flight up to 
and in excess of 90,000 ft. Temper- 
atures must be duplicated far below 
those normally encountered by 
present day military craft. Tests have 
been run at Western Gear as low as 


—300° F, 


The salt spray of the sea and the 
steaming humidity of the jungle as 
well as the wind and dust of the 
desert are being duplicated daily in 
our block-long test laboratory. The 
tremendous speeds as well as the 


necessity for the utmost in control 
produce forces in any direction 
which are simulated in Western Gear 
centrifuges in excess of 100 times the 
normal weight of the part. Studies 
of the reaction to shock loadings are 
duplicated in our laboratory by im- 
pact tests often running in excess of 
200 G’s. 

The effects of wind, sand, dust, 
rain, sunshine, snow, heat, cold, 
vibration, impact, chemicals, lubri- 
cants and materials must be evalu- 
ated while constantly striving to 
increase load carrying ability, serv- 
iceability and reli bility of products. 
Extensive testing is required to 
assure that no possible condition 
has been overlooked which may 
cause a malfunction. An example of 
a test stand setup to check the oper- 
ational characteristics for testing 
linear actuators is shown at upper 
left. The interrelation of magnet- 
ism, electricity, gravity, vibrations, 
forces, materials and chemicals 
under environmental conditions 
often poses the necessity of multi- 
tudes of carefully controlled, pre- 
cisely measured tests. 

Western Gear engineering recog- 
nizes these very necessary elements. 
Therefore, in our block-long testing 
laboratory the most modern equip- 
ment is provided to prove design 
concepts. Thus meticulous attention 
to perfection has made Western Gear 
the leader in the field of aircraft 
gearing and systems design. Why not 
let us assist you in your next power 
transmission proble m? Western 
Gear Corporation, General Offices, 
P.O. Box 182, Lynwood, California. 











Convair Jet Has Transcontinental Potential 


transport’s landing roll guarantee e Landing roll sta ft. until 
1750 DOI whe takeott 


By Richard Sweeney new 
In ill 


e Landing roll guarantee does not in vast the 
San Diego, Calif.—Convair’s medium lude use of thrust reversers or boun is at maximum gt g 
inge Model 22 jet transport, the Sky darv laver control ‘ ' 
wk 600, will have a guaranteed e¢ Although billed as a medium-rang Hughes Has First Choice 
maximum landing roll of 5,000 ft. and, 1,500-2,000 mi). transport, the si Howard Hughes 
in unplanned bonus feature, will be of the Skvlark’s low wing vields have first chance at the Skvlark 
ipable of nonstop flights between cient fuel-tankage space for the east-t The transport ha 
New York and Los Angeles west transcontinental flight presented to airlines \ 


Convair has not vet received written e Wing loading will be 70-to-S ) ordered turboprops 
United Ai 


byt 


understoc 


\ir Force permission to use the General _ per sq. ft 


Electric J79 turbojet engine, four of  e Break-even distance is said to be 300 in the medim 
hich power the 580 mph. cruise-speed mi. but probably will be nearer 250 mi Delta Air Lin 


rk, but verbal approval has been ifter final design changes 


by USAF officials for the Skvlark e Break-even load factor (passengers, 
179 will have 10,000 Ib. drv static mail, cargo) will be 65 of aircraft's 
t. (For earlier Convair jet design, capacity 


AW Aug. 22, p. 17.) © Takeoff distance clear a 50-ft 


Other details of the Skvlark, which object) will be 6,700 ft. at maximum j rl 
turned the airlines’ present new — gross takeoff weight of 170,000 Ib. for vassengers and a 
juipment picture into a kaleidoscope _ transcontinental nonstop flight \le sist of two pilots, flicht 
f uncertainty dium-range flight gross takeoff weight stewardesses 
eA 2,000 sq.-ft. wing area, basis of the is predicted at about 152,000 Ib Wing span will 
icengt 11S ft 5 
vertical stabilizer 
ibove the ground 
scngcr centr 
Ihe landing 
} 


: . 
wheels on the nose gt 


mice 


each main strut. Th 
retract into the wing 


root 


Douglas, Boeing Follow Suit 
News of the Convair jet was followed 


closely bi proposa rf milar planes 
bv Boeing, Douglas and Lockheed. But 
these were built around the Pratt & 
\WWhitnev ]52 engine. None of the thre« 
nnounced anv details of their proposed 
planes 

Other aspects of the Convair’s ap 
pearance in the jet picture 
e Airlines that have ordered 450-mph 
turboprops for 1960 wondered about 
flving them over routes where theit 
competitors will be operating Convair 
jets 
e The unexpected bonus of trans 
continental capability put airlines that 
have not bought Douglas or Boeings 
into the position of being able to buy 
transcontinental jets tailor-made for 
short and medium-range operations in 
and out of present airports 
e The 5,000-ft. guaranteed landing roll 
insured jet service for many cities 
without their having to spend large 
sums to expand airport runways 
@ The Convair will be able to opel ite 
on many European routes where ait 
ports cannot be expanded to accom 
modate the longer landing roll of 
Douglas and Boeing jets 
e If Convair adds thrust reversers and 
boundary laver control, the plane’s 
even greater capability will again up 


SKYLARK THREE-VIEW shows standard jet transport configuration with swept surfaces. sect the transport applecart 
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70% OF THE WORLD IS A POTENTIAL BASE FOR YOUR NEW AIR NAVY 


New Atr Navy attack carrters... 
airbases that move 700 miles in a single day 


ae Built for Nuclear Age mobility and speed, attack carriers 
give Your New Air Navy the hardest-hitting striking 
force afloat. From these flight decks fly advanced jet fighters like the 
Vought F7U-3 Cutlass...most versatile carrier fighter now opera- 
tional with the fleet. 
Designed and built by Chance Vought, the Cutlass is twin-jet light- 
ning. Capable of handling a variety of jobs well, the Cutlass helps 
give Your New Air Navy the air strength necessary to maintain con- 
trol of the seas that cover 70% of the world. It is another example of 
the new, forward-looking Air Navy weapons dedicated to America’s 
defense and to peace in our world. 
NAVAL AVIATORS CHALLENGE THE JET FRONTIER—Write NAVCAD, 


Washington 25, D.C., or visit your nearest Naval Air Station for the Air Navy story. 


CHANCE 


OUGHT AIRCRArT 


INCORPORATE D+ BDALLAS, TEXAS 


DESIGNER AND BUILDER OF HIGH PERFORMANCE MILITARY AIRCRAFT SINCE 1917 
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Airlines Report Big Increases 
In Traffie, Revenues for 1955 


Airline annual reports for 1955 show 
substantial increases in trafic and rev 
enues and impressive gains in income. 

Reports from Eastern Air Lines, 
Trans World Airlines, Western Air 
Lines, Northeast Airlines, North Cen- 
tral Airlines and Seaboard and Western 
Airlines show that all but TWA had 
a substantial increase in net income for 
the vear. 


Eastern Air Lines 


Eastern’s revenues totaled $203,893,- 
076 last year, compared with $169,- 
913,165 in 1954. Net income was 
$13,309,497, nearly double the 1954 
figure of $7,152,012. The 1955 income 
includes a profit of $3,342,791 from 
the sale of old equipment. 

During the Eastern carried 
6,728,237 passengers 3,695,517,465 

Load factor 
the airline carried 
and flew 3,142, 


818,051 passenger-miles with a load fac 


yCar, 


passenger-miles was 
61.08%. In 1954, 
5,783,980 passengers 
tor computed at 57.97 

Freight carried totaled 
pounds in 1955, and 31,016,481 pound 
flown last vear. 


30,016,205 


of mail were 


Trans World Airlines 
['WA carried 4,048,000 


last vear compared with 3,594,000 in 
the previous yeal 
totaled 3,502,931,000 in 
3,212.629.000 in 1954. 

Freight and express traffic was 41,- 
253,000 ton-miles and mail 23,677,000 
ton-miles last year. The 1955 passenger 
load factor was 64.8% compared with 
67.4% in 1954. 

Total revenues were $217,431,000, 
compared with $203,671,000 for the 


passengers 


Passenger-miles 


1955 and 


preceding vear. 
TWA’s profit dropped nearly 50‘ 


from $10,336,000 in 1954 to $5,407,- 
000 last vear. 

The airline attributes this to a 
able decline in mail revenue, the loss of 
two Martin transports and costs in- 
volved in introduction of the Super-G 


Constellation. 


S1Z- 


North Central Airlines 


North Central reports pas 
senger revenues of $4,933,487 last vear, 
a substantial increase over 1954 rev 
$3,351,782 A decline in 
mail revenue produced a smaller in 
crease in total revenues, with 1955 
totaling $6,809,041 and 1954 revenues 
$5,824,042 Net profit for the vear 
was $128,449 compared with $111,707 
for the previous yeat Che 
duced North Central's deficit 
$?08.806 to $80,357. 


record 


enues of 


proht rc 
from 
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North Central said it is now the 
leading local airline in terms of passen 
gers, mail and express Last 
vear it flew 430,445 » 

more than in the previous year Air 
mail volume was up 15% and air ex- 
press gained 53%. Surface mail trafhe 


increased 18%. 


carried 
passengers, 52 


Western Air Lines 


Western's total revenues increased 
from $24,480,779 in 1954 to $31,039,- 
523 last vear. Net income went from 
$1,458,699 in 1954 to $1,981,655 in 
1955 

Dividends paid during 
totaled 90 cents a share. 

Western carried a million passengers 
for the first time last vear, with the 
1955 total reaching 1,092,575 
pared to 834,910 in 1954. Passenger 
miles increased from 402,255,000 in 
1954 to 514,677,000 last vear. The 
7 


)55 passenger load factor was 59.1 
compart 


the vear 


com 


d with 55.7 in the previous 


vear. 


Northeast Airlines 
Northeast increased traffic 


116,450,932 passenger-miles 
Che svstem load factor 
ind 55.9] in 

Northeast’s total 
from $9,451,204 in 
300 in the past veat 

Operating profit was $148,387, down 
slightly from $169,924 in 1954. North 
east registered a gain of $377,217 from 
sale of aircraft which increased its net 
profit after taxes to $379,937 for 1955, 
compared with $138,112 for the previ 
ous vear 

Che airline attributes the drop in 
operating profit to a reduction of more 
than $250,000 in subsidv. During the 
vear credit arrangements were made to 
cover payments on a fleet of 10 DC-6B 
transports ordered from Douglas air 
craft in January, 1955. 


Seaboard & Western 


Western, which will 
scheduled carrier 
28.000 cargo ton 
than the 


was 59.2? 
1954 
revenues Were up 


1954 to $10,120, 


] 


1955 


Seaboard and 
start operations as a 
this month, flew 15,3 
in 1955—27% 
carrier flew in 1954 

Operating revenues were $15,479, 
768, nearly triple the 1954 revenues of 
S6.466.143 

Last vear the airline’s 
cluded $5,689,974 from ind 
$12.789,794 from other Net 
income was $1,967,369 compared with 
1 loss of $364.753 in the previous veal 
of operation 

Seaboard 


miles more 


revenue in 
freight 


sources 


attributes its increased 


earning power largely to the efficiency 
of its flect of four Super Constellations 
which operated for the first full year 
in 1955 

Ihe urline 
more Super Constellations for delivery 
in 1956 and 1957 


$500 Million Tax Aid 
Granted to Airlines 


Washington—Aircraft expansion goals 
for rapid tax write-off have been filed 
with the approval of $500 million in 
rapid amortization certificates by the 
Office of Defense Mobilization. The 
certificates include 132 turboprop air- 
craft, but none of the turbojet trans 
ports ordered were on the list 

The certificates approved by ODM 
now cover a total of 900 aircraft. The 
original goal of 600 aircraft was ex 
tended 300 units last fall, and the exten- 
sion now is filled 

In a separate action, the ODM re- 
opened the expansion goal for airport fa- 
cilities 
Applications received before Sept. 30, 
> tax 


cargo has ordered six 


1955 will now be considered for 
certincates 

When the 600 aircraft expansion goal 
filled, industri isked_ the 
ODM to extend it 1955 
p. 12 

Defense Air 
istration, the 
ODM on air transport 
recommended that the goal be ex 
tended, with an open-end limit. ODM 
finally decided on the 300 unit expan- 
$10on. 

Applications were processed in turn 
is they were filed, and the added 300 
aircraft have been approved for rapid 
imortization. If turbojet transports are 
to have the benefits of rapid amortiza 
tion, the goal will have to be extended 
again. 

DATA currently is preparing a rec- 
ommendation for ODM 

Terms of the certificates allow the 
iirlines to write off 80% of the aircraft 
value in five vears instead of the usual 
seven. Included in the approvals were: 
e Capital Airlines: $64,175,000 for 60 
Viscounts 
e Delta Air Lines: $24,750,000 for 11 
DC-7s 
e Eastern Air Lines: $202,662,335 for 
37 Lockheed Electras, 28 DC-7Bs and 
10 Super-G Constellations. Three of 
EFastern’s order of 40 Electras were ex- 
cluded when the goal was filled 
e United Air Lines: $51,394,975 for 7 
DC-6Bs and 19 DC-7s 
e American Airlines: $107,388,689 for 
35 Electras, 9 DC-7s and 12 DC-6Bs. 
e Northwest Airlines: 544,064,410 for 
10 DC-6Bs and 8 DC-7Cs. 
@ Western Air Lines: $15,500,000 for 
12 DC-6Bs. 


was 


groups 


AW Aug. 29 


Admin 


idvises 


l'ransportation 
agency which 


matters, also 
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From 3 to 20 times 
the usual plotting area 















... combined with considerably simplified operation 













Direct plotting on the face of a 22-inch 
indicator is now possible through the use of 
our AN/SPA-23 (XN-1) indicator. 







Developed for the Navy Department, this 
indicator uses a 22-inch flat-faced (250-inch 
radius) cathode ray tube permitting 
parallax-free observation and plotting. 
Through its size, several operators 

may be accommodated. 









Incorporating a high degree of flexibility, 
ranges from 4 to 300 miles are provided and 
input repetition rates of 60 to 3000 PPS 
are accepted. All contents have been 
“human-engineered” for operator 
convenience and minimum fatigue. 













Designed for maximum reliability and ease 
of maintenance, the unit may be completely 

serviced from the front with all components 
readily accessible and replaceable. 












This indicator is but one of the 
many products designed and developed 
by Stromberg-Carlson for the 

defense of our country. 








In military or civilian products of the 
highest order—there is nothing finer 
than a Stromberg-Carlson. 








STROMBERCG-CARLSON COMPANY 


A DiviSiONnN OF GENERAL OYNAMICS CORPORATION 


General Offices at ROCHESTER 3, N. Y. 

















(In Dollars) 


Airline Income and Expenses — January 





DOMESTIC TRUNK 
American 
Braniff 
Capital 
Colonial 
Continental 
Delta 
Eastern 
National 
Northeast 
Northwest 
Trans World 
United 


Western 


INTERNATIONAL 
American 
Braniff 
Caribbean Atlantic 
Colonial 
Delta 
Eastern 
National 
Northwest 
Pan American 
Alaska 
Atlantic 
Pacific 
Latin America 
Panagra 
Trans World 
United 


LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier* 
Lake Central 
Mohawk 
North Central 
Ozark 
Piedmont 
Southern 
Southwest 
Trans Texas 
West Coast 


HAWAIIAN 
Hawaiian 
Trans Pacific 


CARGO  !NES 
Aerovias Sud Americana 
Flying Tiger 
Slick 
Riddle 


HELICOPTER 
N. Y. Airways 
Los Angeles Airways* 
Helicopter Air Service 


* Not available. 





Passenger 
Revenue 


810,704 
3,13¢ 
666,617 
492 963 
997, 89¢ 
,792,291 
7,815,805 
780.860 
437,420 
418,172 
835,765 
», 364,437 
769,239 


665 


421,912 
435,650 
132,518 
60,049 
410,822 
,069,702 
419,103 
980,184 


943,000 
791,000 
533,000 
130,000 
108,22 
2,285,408 
903,698 


238,355 
116,587 
68,480 


86,566 
269,814 
408,064 
207,626 
323,445 
139,590 
220,329 
197,832 
145,848 


295,897 
126,462 


Mail 
Revenue 


14,364 
120,648 
1,470 
315 
5,068 
26,123 
2.994 
478,024 


12,000 
740,000 
611,000 
947,000 

76,721 
523,270 
752,932 


10,672 
2,756 
3,062 


2,791 
3,334 
15,237 
182,083 
7,864 
5,913 
7,209 


3,513 


2,601 
755 


678 


2,718 


38,645 


Freight 
Revenue 


Express 
Revenue 


Subsidy 


45,742 
9 44¢ 117,018 
14 
212,993 
190,184 
2,959 
140,588 
407.090 
640,754 


408.000 
791,000 
153,295 
938,305 

12,339 


135,872 
83,625 
178,079 


522 
2,695 
2,403 


116,561 
4,432 54,078 
144,935 

4,474, 167,523 
145,342 
81,028 
210,217 
125,132 


5,299 
5,922 
2,301 


48,984 
4,988 


21,097 
4,331 


176,697 
678,637 
951,723 
247,238 


119,842 


Compiled by Aviation Week from airline reports to Civil Aeronautics Board. 


Total 
Operating 
Revenue 


21,014,960 
3,410,960 
3,982,745 

575,169 
1,446,276 
5,268,627 

18,937,670 

5,240,526 

654,492 
3,835,036 
13,082 815 
18,253,184 
820,401 


496,195 
629,155 
150,628 
68,692 
442,951 
1,134,982 
447,501 
1,806,731 


441,000 
7,113,000 
4,841,000 
7,115,000 
1,540,910 
3,293,651 

960,738 


406,285 
210,636 
255,396 


211,216 
338,569 
585,259 
398,417 
516,117 
306,669 
328,359 
428,904 
283,102 


354,302 
139,589 


186,743 
665,904 
951,723 
339,176 


144,931 


39,672 


Total 
Operating 
Expense 


18,791,624 
3,077,571 
4,432,906 

615,904 
1,381,328 
4,482,419 

15,169,868 

4,243,700 
786,162 
4,063,369 

12,954,677 

17,521,978 
1,353,221 


104,303 
676,795 
121,274 
111,546 
424,394 
712,351 
274,559 
1,788,334 


615,000 
7,619,000 
4,773,000 
6,792,000 
1,486,645 
4,907,103 

797,333 


485,117 
245,658 
255,762 


227,214 
414,243 
578,470 
434,884 
578,289 
302,503 
373,977 
436,044 
326,949 


416,470 
169,159 


201,573 
1,106,306 
1,019,980 

367,532 


129,590 


39,560 


Net 
Operating 
Income 
(before taxes) 


2,223,336 
333,389 
450,161 

40,735 
64,948 
786,208 

3,782,283 
996,826 
131,670 
228,333 
128,138 
731,206 

~ 532,819 


782 
17,639 
29,354 

- 42,853 
18,557 
423,499 
173,367 
18,396 


174,000 
506,000 
68,000 
323,000 
54,265 
1,613,452 
163,405 


— 78,832 
— 35,022 
— 366 


—15,997 
—75,674 
6,789 

— 36,467 
—62,172 
4,166 

— 45,618 
—7,140 
— 43,846 


—62,168 
— 29,569 


—14,829 
— 440 402 
—68,257 
—28,356 


15,340 
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aprit AIR TRANSPORT 
Sr Facts and Figures 


(PUBLISHED BY THE AIR TRANSPORT ASSOCIATION) 


AVIATION WEEK has been officially designated to resume the publication of *‘Air Transport 
Facts and Figures,’" published by the Air Transport Association. This 
editorial feature will appear in our April 23rd issue and will provide an im- 
pressive picture of the tremendous progress achieved by the carriers during 
the past year. A.T.A. is to be congratulated on making this vitally important 
editorial feature again available to AVIATION WEEK, thus insuring a vastly 


expanded audience anda world-wide impact. 


AVIATION WEEK average net paid ABC circulation June-December, 1955; 
54,548. Paid circulation of current issues; 57,300. Recent readership re- 
search by Advertising Research Foundation shows 1.4 readers for every 
subscriber copy of AVIATION WEEK (readership determined by personal 


interview using strict recognition test). Current print order 60,670 copies. 


1956 issue will be timed to gain maximum attention 
from all those interested in the Air Transport indus- F a K 


Your advertising message scheduled for the April 23, 


try. Regular advertising rates will apply. 


A McGRAW-HILL PUBLICATION @ 
330 West 42nd Street, New York 36, N. Y. 














This Lawson airliner began service 
from Milwaukee to New York and 
Washington and return in 1920. It 
carried 20 passengers at an average 


speed of 110 m.p.P. 





IN COMMERCIAL AIRLINERS... 


it takes a lot more today 


—_ 
eee 





Bigger loads and higher speeds of tomorrow’s 
airliners take a lot more in bearing performance— 
and Shafer Aircraft Bearings are providing it. 

The three main reasons for Shafer being specified are: 


Today’s new Boeing Jet Stratoliner will 
carry 130 passengers at speeds in the 555 
m.p.h. range, making five-hour commer- : pe 
cial coast-to-coast operations common, 1) Automatic self-alignment—even under oscillatory 


loads. Only Shafer offers this advantage that solves a 
severe problem in modern aircraft design. 

2) Full capacity—under combined loads. Double row 
bearings carry any radial-thrust combinations on 
full contact area under any misalignment. 

3) Relubrication—without disassembly. Lubricating 
groove allows burying Shafer in any member 
provided with lubricating fitting. 

These and other specialized Shafer® Aircraft Bearing 
features save valuable engineering time...save space 
and weight in finalized design...and save time 
and expense in man-hours. 

Why not see how they can save for you? 

Write, wire or call: Shafer Aircraft Bearing Division, 
801 Burlington Ave., Downers Grove, III. 





Double row shown. Also, 
single row bearing, rod end ; 
and torque tube bearings. De- Meanwhile, write for new full-color catalog No. 54. 


sign features 10° plus or minus 
self-alignment...easy relubri- 
cation without disassembly... 
exceptional shock-load re- 


serve strength, 
Ait BEARING DIVISION 


CHAIN! BELT COMPANY 





DESIGNERS 


for MISSILE SYSTEMS 


@ New activities at Lockheed Missile Systems 
Division have created positions for Designers 
capable of performing creative basic layout 
and design of structural, mechanical, 
electro-mechanical and electronic packaging 
of missile assemblies and components. 


@ Those who will qualify will cope with new 
problems in a field of scientific endeavor that 
grows daily in complexity. A knowledge 

of new materials, finishes, specifications and 
experience on small precision devices will 
prove helpful in meeting the challenge 

of Missile Systems research and development. 


Those possessing a high order of ability applicable 
to these areas of endeavor are invited to write: 


VARIED ASSIGNMENTS 


Designers are not limited to 
specific functions under Missile 
Systems Division’s philosophy 
of operation. Diversified 
assignments provide stimulating 
challenge, enable Designers 

to acquire the broadest possible 
background in the field of 
missile systems design. For 
example: it is not uncommon 
for a Missile Systems Designer 
to work on diverse problems 

in structures, controls, 
hydraulics, pneumatics, electro- 
mechanical packaging, fuel 
systems and other fields within 
the span of a few months. 


Shed MISSILE SYSTEMS DIVISION 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION . 


VAN NUYS, CALIFORNIA 
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A EMPLOYMENT OPPORTUNITIES 
NATIONAL f The Advertisements in this section include all employment opportunities—execu 
COVERAGE } tive, 1 ae technical, selling, office, skilled, manual, ete, 
gg 


Positions Vacant Civil Service Opportunities Employment Agencies 


wen NN Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus |, () CK K Hl E F I) 
DISPLAYED ——- RATES-——— UNDISPLAYED 


The advertising rate is $27.60 per inch all adve $2.10 per line, minimum 3 lines. To figure advance 


+ 
ing appearing on other than a contract basis payment count 5 average ere as a line. ° 
Contract rat juoted on request Position Wanted Ads ‘ at 
An Advertising coed is measured %” vertically on @ Discount of 10%. x ail Be ne. s made in edvance 
column + colur 3) inches to a page r 4 consecutive insertions . 


Subject to Agency Commission Not subject t Agency Commission 


- . eo «£ 
Send NEW ADS to AVIATION WEEK, 330 W. 42nd St., N. Y. 36, N. Y., for April 23rd issue 
closing April 12th EOrgld VISION 


Has immediate openings for: 


ENGINEER SENIOR STANDARDS 
M.E. or A.E. Degree ENGINEERS 


Minimum 5 (5) years Aircraft Experience on Material Review 
Board and Liaison with Shop. Capable of initiating requests 
for Design Changes. 








Engineers needed to inves- 
tigate and develop new 
aircraft standards, coordi- 
Unusual opportunity for qualified engineer with airframe sub- nate information on type 
contractor on military aircraft. State salary expected and date and characteristics of spe- 
availability. cific products, quantity 
ie : requirements, production 
: problems, nature of de- 
mand and source of sup- 


ly. Should b ble of 
PILOTS FOR OVERSEAS ASSIGNMENT ion fas aebed 


OPERATIONS RESEARCH Minimum First Category requirements 5000 hours 
at least 100 hours command time. ATR and DC-3 proof tests are run and 
Type Rating. Minimum Second Category Require 
ENGINEER ments 800 hours solo time, Commercial licenses should be able to deter- 
multi-engine and instrument rating - 
TRANSOCEAN AIRLINES mine effect of proposed 
Advanced Research ee a ee standards on company de- 


Airport. Oakland, California 


Division sign and shop practices. 














or E.E. degree plus 


HILLER HELICOPTERS RADIO MAN eon 2 years experience in 


We are looking for a radio man or radio engineer 
capable of agg | up and operating top CAA ap- standards work required 
for challenging work on aircraft evaluation gle nS en a fig H nasa 

. s BD . . . 
and systems analysis programs work who is familiar with custom installation. This Write in complete confidence to 

. is a wondertul opportunity for the right man. All 

8S Fos | goa mn Engineering, Science replies will be answered. Florida location. Reply to JIM WADE 
or athnemoartics | 


Briar * = © ee te — LOCKHEED 
ing fields 


Aerodynamic Analysis 
Statistical and probability analysis 











Electronic Computer programming 


Aircraft mission or operational studies POSITIONS VACANT | 
Aircraft Systems evaluation Analysts Trafic & Economics. Executive 761 Peachtree St., N.E., Atlanta, Georgia 


offices in eastern Age 25-35 preferred 
Rotary wing experience desirable but not P-1155, Aviatior “ eek ’ 
PTTL EE LEER ECL CLUE ULCER CLLLL LLL LCA CALL bod 


mandotor 
¥ Experienced man to take charge of buying 
and stock room in large New York execut 


= 
. , airplane overhaul and conversior mtel = 
Mr. A. G. Faulmann, Administrative Manager ead future See ¥ ght man w ith all " omeans = 
Advanced Research Division benefits Write complete resume and ex = 
HILLER HELICOPTERS pected salary first letter P-1168, Aviation = 
Pilot 1500 hrs. Rotary, 1500 hrs fixed wing | = ADMINISTRATOR 
accident free. CAA Comm Li« Multi and 


Week 
single eng land | he Two yrs heli- “ 


copter instr. allconfigurations. Age 32 avail- Increased volume of flight con- 
able immed. PW-1182, Aviation Week Se ee 
| counts to service affords time 
Ex-Superintendent of Maintenance, Flight = | and permanent opportunit 
PILOTS MECHANICS gzineer and Maintenance Foreman, A & ; | man experier lit 
license, desires N. Y. area. 18 yrs. experience | procurement 
all types airline aircraft. Top references. | R ’ . : 
; Prefer maintenance, supervisory or aircraft | equires contra — 
if vs desire the benefits of | and engine instructing. No flight duty. PW- Qualified for handling 
a permanent position in a 1250, Aviation Week er requests, quotes 
re - ion, contract negotiatio 
scheduled airline Navy Research and Design Officer, M. 1. T. 
Creative engineer & design certificate, inven- | All replies confidential 
tor jet convertiplane patent applied for, cre . - bs ™ “. 
CONTACT ative consultant position desired. PW- 3. | SEND RESUME TO: 
viation Wee 
HELICOPTER AIR SERVICE INC. Aviation = P-1240, Aviation Week 
5240 WEST 63RD STREET Commercial pilot, instruments 500 hrs. ane 330 W. 42 St..NewYork 36, N. ¥ 


CHICAGO 38, ILLINOIS | flight engineer 4500 hrs. License DC-6B 


years, married All offers censidered. 


1308, Aviation Week STULL CELLU LLL LL ALLL LCDR 











Palo Alto, California 


POSITIONS WANTED 
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EMPLOYMENT OPPORTUNITIES 


The performance records of rockets as power 
plants for supersonic missiles and aircraft have 
led to accelerated design and development 
activities in this field. Our huge satellite program 
is now under way. Engineers who wish to 
contribute to advances in propulsion will be 
interested in the following openings created 


by expansion at GE. 


ROCKETS 


Design and develop rocket engine valves, seals and 
piping. Establish and maintain standards and 
instructions for their manufacture, test, 
installation and operation. 


Design, develop, construct and test rocket engine 
F \\ ¢ | \\ q seals and piping. Prepare standards and 

instructions for their manufacture, test and use. 

Assemble and test rocket engines from their 


re 
S C] ION of a, SO functional components. Design and 
7 - develop supporting members needed to 


mount engine components. 


General LlectriCS Aiea 


Design, develop, construct and test turbines. 
Conduct performance analysis. 


Create advanced inlet designs for high 
performance rockets; provide data on 
aerodynamic design and performance of such 
inlets, and conduct theoretical and experimental 
investigations of designs created. 


You'll be working with top men in the field, 

in small groups which stimulate exchange of ideas. 
Here, your talents can be easily recognized and 
rewarded. Educational assistance programs and 


[) eve | 0 ) IN) eC N | specialized technical courses are also 


available to you. 


» Department Rabanne 


and 
‘ : P CINCINNATI, OHIO 
For further information, please write to: 
Mr. Mark Peters 


TECHNICAL RECRUITING, BLDG. 100 


Mr. William E. Potter 
ROCKET SECTION, MALTA TEST STATION 
BALLSTON SPA, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


RUAS MISSILE 
TEST PROJECT! 


is attracting Creative Engineers 
and Scientists who are bound 
toward success 


MTP. e «the Missile Test Project of the 

RCA Service Company, Inc. .. . at the Air Force 
Long Range Missile Test Center. . . is the largest 
missile-testing range and laboratory in the world! 
The responsibility for providing precision 
instrumentation for advanced stage missiles with a 
vast range of performance characteristics means 
- : new engineering and planning organizations and— 
Specific fields real opportunity for rapid individual growth. 


include: Here you will encounter instrumentation problems 
that challenge the state of the art and stimulate 


TELEMETRY your creative ability in Aero, Ballistic and 
Space techniques. 
TIMING Your rewards will include all the fascination, 


excitement and satisfaction of achievement 


COMMUNICATIONS in new frontiers of scientific knowledge... 


plus top salary. 


DATA PROCESSING What’s more, you'll enjoy the pleasant climate 


OPTICS and ideal living on Florida’s central east coast, 
where Patrick Air Force Base, site of the MTP, 
is located. 


® 
Request Your Interview NOW RCA offers many additional advantages: 
Complete facilities . .. Planned advancement 


program .. . Professional recognition . . . Liberal 
program of company-paid benefits . . . Relocation 
convenient. Please send complete assistance. You should have a Bachelor's or 
resume of education and advanced degree = EE, M E, hysics = ° 

: Mathematics and two or more years’ experience. 








RCA Engineering management 
will arrange an interview at the 
time and place you find most 


experience to: 


Mr. H. N. Ashby, Technical Employment 
Missile Test Project, Dept. N-5D 

RCA Service Company, Inc., P.O. Box 1226 
Melbourne, Florida 


RADIO CORPORATION of AMERICA 
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EMPLOYMENT OPPORTUNITIES 








Lb it-M o)aclo) Mey mint(-Melileleliate 


Not long ago this long-needed, lightweight escape cap- 
sule for jet aircraft was merely an idea in the mind of 
an enthusiastic engineer. Today it is a long awaited 
reality which will give our pilots added assurance and 
safety on their important missions as our nation’s 
defenders. What turned this “hunch” idea into a realis- 
tic accomplishment? The answer is creative engineering 
—our specialty at Goodyear Aircraft—where transform- 
ing ideas into working realities has become a habit. 


lfere ideas are a prime commodity. Imagination and 
ingenuity are our raw materials. And to help put their 
ideas to work, our engineers have the most modern 
facilities available, including one of the world’s largest 
computer laboratories. Here, every idea has a chance. 
And many of them make the grade, as the record will 
show. Both in peace and in war, our engineers have 


turned their ideas into significant accomplishments that 
benefit nearly every aircraft in our skies. Airships, 


They're doing big things at 


missiles, electronic guidance and computing equipment, 
structural materials, plastics —the list is long and broad. 
And it’s still growing. 


This continued growth and diversification demand that 
our engineering staffs be expanded both at Akron, Ohio, 
and Litchfield Park, Arizona. Opportunities are unlim- 
ited for creative engineers in all specialties. So, if you 
have faith in your ideas and confidence in your ability 
to make them work, there’s a challenging career waiting 
for you at Goodyear Aircraft. 

Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 


For further information on your career opportunities at 
Goodyear Aircraft, write: 

Mr. C. G. Jones, Personnel Department, Goodyear 
Aircraft Corporation, Akron 15, Ohio. 


GOOD/YYEAR AIRCRAFT 


THE TEAM TO TEAM WITH ton AERONAUTICS 
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EMPLOYMENT OPPORTUNITIES 
LIVE on Southern Cal tfornea! 


GAS TURBINE 
ENGINEERS 


Outstanding openings now 


for qualified 








DESIGN ENGINEERS 
EXPERIMENTAL ENGINEERS 











PROJECT ENGINEERS 





for development projects 
and 


. for prod uction projects 


SOLAR OFFERS PERMANENT Employment in a rela- 
tively new and exciting field with a tremendous 
growth potential Solar is a vigorous, medium-size 
company founded in 1927. No individual in Solar’s 
Engineering Department has ever been laid off 
because of business fluctuations. Solar gas tur- 
bine engines have already won an internation il 
reputation. 

Living in San Diego is delightful. This favored 
area is smog-free, with the finest climate in the 
United States and has unmatc he d recreation il ind 
cultural activities 

Applicants with BSME or AE plus 3 or more 
years experience are preferred. Inquire now for 
responsible positions in our rapidly expanding pro- 
grams in gas turbines and airborne controls. Replies 
will be kept confidential. Write, giving resume,to 


DALE A. COBB, Department A-128. 


SOLAR 


AIRCRAFT COMPANY 
SAN DIEGO 12, CALIFORNIA 








An engineer 
worth up to 
+15,000 will 
welcome this 
opportunity 
to progress 


SYSTEMS 
ENGINEER — 


perform complex 
systems analysis, 
synthesis and develop- 
ment of major 


weapons systems. 
« 


Join an engineering 

team at top level, 

working on a highly 

creative project with 

an electronics pioneer. 
. 

*To arrange confiden- 


tial interview, send 
resume to 
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EMPLOYMENT OPPORTUNITIES 








CHALLENGING 
OPPORTUNITIES 


IN ¢ Avionics ¢ Inertial Systems 
¢ Computers ¢ Missile Guidance 
¢ Jet Engine Fuel Controls 


WITH & THE ELECTRONICS DIVISION OF 


Gonoral Wotors 


ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 

YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 

The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM’s long-standing policy of decentral- 


ization creates individual opportunity and recognition. 


Wh y not send us full facts about your educatio 


We will do all we can to treat your application with 


AC SPARK PLUG THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WIS. FLINT 2, MICH. 





EMPLOYMENT OPPORTUNITIES 


WANTED: 


Electronic and 
Vechanical Engineers 


al 


Bendix-Pacific 


W. C. Walker, Snginoosing Employment Mgr. 
Pacific Division, Bendix Aviation Corp. 

11600 Sherman Way, North Hollywood, Calif. 
Please send information. 

| am a graduate engineer with degree. 
| am not a graduate engineer but have 

yeors experience, 

Name 


Address 








City Zone State 





ENGINEERS 


MRMA D10NCEfS in 


INERTIAL NAVIGATION 


Immediate openings for ARMA 
Supervisory and Staff f 
positions as well as for ve 


dea 
Senior Engineers, 


Engineers, and 
Associate Engineers, 
experienced in: 
SYSTEMS EVALUATION 
GYROSCOP ICS 
DIGITAL COMPUTERS 
ACCELEROMETERS 
TELEMETRY 

GUIDANCE SYSTEMS 
STABILIZING DEVICES 
SERVOMECHANISMS 
AUTOMATIC CONTROLS 
THERMODYNAMICS 
oPTics 
ENVIRONMENTAL RESEARCH 
TRANSFORMERS 


Send resume te: 
Technical Personnel Dept. 2-500 


A FMA Division of American Bosch Arma Corporation 


Roosevelt Field, Garden City, Long Island, N. Y. 








CHALLENGING OPPORTUNITIES 


ror ENGINEERS 


AT CONTINENTAL 


Continental Aviation & Engineering Corporation offers engineers 
a challenging career under ideal conditions in Detroit. This pioneer 
in small and medium gas turbine development is expanding 
diat i for the following: 





rapidly, and has i 


ASSISTANT 
PROJECT ENGINEERS 


To function in various project 
groups. Must have general 
qualifications of three to five 
years engine development ex- 
perience. A background in gas 
turbine engine development is 
highly desirable but not a pre- 
requisite. 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 








a v 


DESIGN ENGINEERS 


With a Mechanical Engineer- 
ing degree and five to eight 
years experience in design of 
aircraft engines, two years of 
which has been on gas turbine 
engines. 





SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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EMPLOYMENT OPPORTUNITIES 


TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 


STRUCTURES 


STRUCTURES ENGINEERS are offered un- 
usual Career opportunities at Convair, in 
beautiful San Diego, California, in new, long- 
range projects associated with the require- 
ments of high-speed flight. Thermal stress, 
creep and fatigue considerations have opened 
fields in design and analysis which are new 
and inviting to the engineer with a good back- 
ground in basic structural and material con- 
cepts. Current openings at all levels in design 
and research groups. Excellent facilities are 
available in structural test laboratories for sub- 
stantiation of theories. Advanced electronic 
computers, both analog and digital, are at the 


disposal of structures personnel. 


CONVAIR offers you an imaginative, explora- 
tive, energetic engineering department...truly 
the “engineer's” engineering department to 
challenge your mind, your skills, your abilities 
in solving the complex problems of vital, new, 
long-range programs. You will find salaries, 
facilities, engineering policies, educational op- 
portunities and personal advantages excellent 
SMOG-FREE SAN DIEGO lovely, sunny city 
on the coast of Southern California, offers you 
and your family a wonderful, new way of life 

a way of life judged by most as the Nation's 
finest for climate, natural beauty and easy 
(indoor-outdoor ) living. Housing is plentiful 


and reasonable 


Generous travel allowances to engineers who are accepted. Write at once enclosing 
full resume to: H. T. BROOKS, ENGINEERING PERSONNEL, DEPT. 116 


CONVAIR 


A Division of General 


3302 PACIFIC HIGHWAY 


Dynamics Corporation 


* SAN DIEGO, CALIFORNIA 





EMPLOYMENT OPPORTUNITIES 


























’ : THE APPLIED PHYSICS LABORATORY ® 
OF THE JOHNS HOPKINS UNIVERSITY ® 
° offers an exceptional opportunity for © 
R NITY ® professional advancement in a well- @ 
® established Laboratory with a reputa- ® 
® tion for the encouragement of indi- ® 
® vidual responsibility and self-direction. @ 
WITH A : 
e Our program of e 
° GUIDED MISSILE ° 
> - 
GROWING ° RESEARCH and e 
- DEVELOPMENT a 
o a 
COMPANY e provides such an opportunity e 
e for men in: e 
IN JET VT0 @ SUPERSONIC MISSILE DESIGN ® 
. WIND TUNNEL TESTS AND e 
bd DATA ANALYSIS . 
® RAMJET DESIGN AND ANALYSIS ® 
@ MISSILE SYSTEMS DEVELOPMENT ® 
° DESIGN AND LAYOUT OF ° 
ad MISSILE COMPONENTS e 
@ RESEARCH AND ANALYSIS IN ® 
@© AERODYNAMIC STABILITY & ® 
bd CONTROL e 
7 ~ 
2 Please send resume to 6 
° Professional Staff Appointments e 
o* e 
APPLIED PHYSICS LABORATORY 
THE JOHNS HOPKINS UNIVERSITY 
IMMEDIATE OPENINGS FOR: 8615 Georgia Avenue 
Aircraft Designers Electronics Engineers Aerodynamicists Systems Analysts Silver Spring, Maryland , 
Structures and Weight Control Engineers Power Plant Engineers 
- = "RYAN * AERONAUTICAL COMPANY ENGINEERS 
Make More Money 
———<— | «Improve Your Position 
Aircraft Heat Transfer Department 5 f hi ” | 9 ' 
The Trane Company, a leading manu a G + 
facturer of heat transfer, air condition r pp RT NITY 
ing, heating and ventilating equipment. 6 0 0 U k 
has a permanent position available for 1 
a graduate engineer who wants to de C G t 
gg tae ray | for —— ——— P| J HALLEN E ' DECISION/INC is retained by 
ity. ork to be performed will include lead rd “ end sesearch 
heat transfer engineering, sales and ad- TEAMW RK es Te an comlens of ae : aca 
i 
ministration. From 2 to 5 years’ experi- — clients pay us to find = No 
; ; ‘ ‘ . oDiigation to ou— C id yhatsoeve 
— with — ae components | It's YOU we're looking for— § Compiecsts ee 
of systems or heat transfer equipment 
is desired, but not essential. Excellent i We have openings at all 4 
it d hil ki . All you have to do is send us your 
opportunity to advance while working 7 levels for alert engineers name, type of work, company and home 
with new and rapidly developing prod for problems in i address. We will forward brief forms 
ucts—brazed aluminum and stainless § Pp J to your home. We will then goccene 7 
‘ . _ you Various openings in iversihec 
Se ee ee i AERODYNAMICS companies from which you can ‘haeee 
pa g . y ge 7 the one you like best 
from crowded industrial areas where 
outdoor recreation is at your door. Sub- i o DESIGN 1 | If you would like to know what you're 
mit resume to: i ' | really worth, write, phone or wire us 
| mow! 
Manager of Staff Employment, i s CONTROLS . / 
| DECISION/INC 
THE TRANE COMPANY | FLUIDYNE ‘ ey and Recruitment Consultants 
liver P. Bardes, President 
Ss Canteen Wisconsin | § ENGINEERING CORPORATION 
425 N. 7 St. Minneapolis 5, Minn. | 466 FIRST NATIONAL BANK BUILDING 
Le aaa ae ee ee oe ae CINCINNATI 2, OHIO 
—_--~--- 
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EMPLOYMENT OPPORTUNITIES 








on Announcement. to 


ON-CITIZEN ENGINEERS 


from the 
GENERAL ELECTRIC COMPANY 


High-calibre positions now open for you with the 
largest producer and designer of jet engines in the 
U. S. The Aircraft Gas Turbine Division of G.E. 


The General Electric Company now offers 
excellent career opportunities to non-citi- 
zen engineers at the Jet & Rocket Center in 
Cincinnati, Ohio. If you are an Engineering 
Specialist, with 5 years or more experience 
in one of the technical areas listed below, 
we invite your inquiries about these new 
positions involving advanced work in these 
fields : 

STRESS ANALYSIS + HEAT TRANSFER 
PRELIMINARY DESIGN + FLUID FLOW 
MECHANICAL DESIGN - AERODYNAMICS 

THERMODYNAMICS 


Ever since this company built the first 
jet engine in the U.S. in 1942, it has been 
designing new engines of immensely 
greater power and thrust. Among them is 
the J-47 (over 35,000 of which have been 
produced for the U.S. Air Force) and the 
new J-73 (with 9,000 lbs. of thrust) 


installed in the F-86H Sabre fighter- 
bomber. These and other GE jet engines 
have won many international speed records. 


And the jet age is just gathering momen- 
tum. New programs are cheduled for years 
ahead at the Aircraft Gas Turbine Division 
of Genera! Electric. 


Engineers are accorded a high professional 
status at General Electric. Starting salaries 
are high. And all GE engineers enjoy a 
Benefit Program well known for the liber- 
ality of its provisions: for graduate study; 
life, accident and medical insurance; pen- 
sions; stock bonus plans. 


The location of the Aircraft Gas Turbine 
Division in the suburbs of Cincinnati offers 
pleasant living conditions. Engineers join- 
ing the organization will be assisted in find- 
ing a house or apartment. 








INTERVIEWS IN YOUR VICINITY 


may be arranged. Suitable arrangements will be made to cover re- 
location expenses for successful candidates. Please write promptly, 
giving full details of your training and experience. 








Write to: V. Polski 


Technical Recruiting — Bidg. 100 


Aircraft Gas Turbine Division 


GENERAL @@ ELECTRIC 


CINCINNATI 16, OHIO 
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SEARCHLIGHT SECTION 


BUSINESS OPPORTUNITIES 


UNDISPLAYED 


payment count 5 average words as a line 
Bow Numbers count as one line 


for 4 consecutive insertion 





—RBATES— 


$2.10 a line, minimum 3 ate nes. To figure advance 


Discount of 10% if full payment is made in advance 


EQUIPMENT - USED or RESALE 


DISPLAYED 


The advertising rate is $21.00 per ine 
vertising appearing on other than a contenst. east 
Contract rates quoted on request 


An advertising inch is measured %” vertically on 
one column, 3 columns, 30 inches to a page 











LOCKHEED ELECTRA 10E 


P&W 1340-AN1 Engines—600 h.p 
Ham Std Full Feathering Hydro. Props 
Rint 
\ \ I 
P " 


Available For tnspection in Miami At Anytime 


Pratt and Whitney — Wright 
ENGINES and PARTS 
Cali—Write—Wire: 


CENTRAL AIRCRAFT CORP. 
Oo weniger Noo Mammal 48, Fla 


Newton : 117 ‘y 











Serial No. 2561 Flush Rivited. 


Reader, TA-18 Transceiver. 


P. O. Box 210, Fort Wayne, Ind. 


Low Time P & W--94 Engines. 

6600 Hrs. Airframe Total Time, 2200 hrs. since overhaul. 

19,5004 Gross Weight, Extra Fuel Tank. 

Dual Omni & Dual ADF including Bendix Omnimag, Gyrosyn, Zero 


Fully Equipped-Deicers, O., etc 


LODESTAR 18-56 
FOR SALE BY OWNER 


9 Passenger Interior with Picture Window. 


Reasonably Priced—Available at Fort Wayne. 


LEEWARD Aeronautical Corporation of Fort Wayne 


Phone Harrison 2145 


WANTED IDEAS 


Businesses promising profits in the aviation or air 

craft industries. We have adequate working capital 
and surplus to exploit ideas and/or purchase cor 

trot of existing susinesses in this industry All 
replies confidential 


BO-129" 








ENGINE TEST CELL 


Guaranteed, completely reconditioned by 

Airwork Corporation for testing P 6 WA 

R-985 thru R-2800, and Wright 1820 & 2600 

Engines. 

Contact: : 
Airwork Corporation 


Millville, N. J. 








WANTED 








Remmert-Werner 


or 
Sis RADAR cz 
CORRECT RADOMES for X or C BAND 


h ne compromise o: ss—no restric- 
tions of air speed or any kine t 
tight fi ne k proof 


se ately hing 

‘ i t and 
necessary Ser ace ‘urate Lgooey nna tuning. 
Qu par 

r business D¢ 

aad ly ' * ‘ } 

fc ns ‘ 
f I” 

and é 


Write today for an estimate for your 
oc3 Lodestar Twin Beech 


Remmert-Werner 
Lambert Field St. Louis 


Airborne Radar 


Sales and Installation 


Bendix, Collins, and ARC 
Radio Equipment 


Call, Write Or Wire 


PAGE AIRWAYS, Inc. 
Rochester Airport 
Rochester, New York 
GEnesee 7301 


AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180's, 1890's, 
170s, Aero Commanders, Twin Navions, 
Twin es, etc. 

Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 








WRIGHT ENGINES 


1820-56-S6WA-62-62A-66-66A-72-72A-74-74A- 
76-76A-78-86. State quantity, condition and 
price. We are not brokers. 


W-9213, Aviation Wee 
1125 W. 6 St., Los Angeles 17, Calif 








We Buy DC-3 and C-47 


also components, fuselages, center sections. Pre- 
fer runout or needing work, airline, passenger, or 
cargo, Pratt & Whitney or Wright State price. 
time. quantity, type engines 


We are not brokers 
REMMERT-WERNER, INC. 
Lambert Field St. Louls, Me. 








FOR SALE 

JET AIRCRAFT ENGINES—REASONABLY PRICED 
1 ea. Orenda, Mk; 2,97:45 hours since new. 
1 ea. Orenda, Mk; 2,99:15 hours since new. 
1 ea. Orenda, Mk; 1,212:30 hours since new; 

36 45 hours since over- haul 

us f mode FR hter 
leal for Aeronautical Schools Ww " ite 
Manufacturer's Agents P.O. Box 845 
Rochester 3, N. ¥ 











HELICOPTER 


Hiller—Model UH-12B, Very low air- 


frame and engine time. 
Perfect Condition. 


EAST COAST AVIATION CORPORATION 
Bedford Airport Lexington 73, Mass. 


WANTED 
BEAVER AIRCRAFT 


EASTERN PROVINCIAL AIRWAYS 


Gander, Newfoundland 











7 “Take a Heading for Reading” 


for the BEST MAINTENANCE @ OVERHAUL ono agenaaga © INSTALLATION 
READING AVIATION SERVICE, INC. 


Municipal Airport Phone 


3-5255 Reading, Pennsylvania 








WANTED!! 
Highest prices paid for your surplus 
radio gear. 
Especially need: ARC-!, ARC- ART-13, ARN-6 
R-5/ARN-7, R-5SA ARN 7 


ALLEN INDUSTRIAL SALES 
334 S. WABASH AVENUE 
WAbash 2.9684 Chicago, I 
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SEARCHLIGHT SECTION 





now available— 


HIGH-ALTITUDE 


RESEARCH AND 
ENVIRONMENTAL 
Testing or Mapping 


AIRCRAFT 


Capable of 45,000 ft. 
Available pressurized 


Prs-9570 








SPECIAL SERVICES 


TO THE 


AVIATION INDUSTRY 


AVAILABLE IMMEDIATELY 


BEECHCRAFT D-18-S 


© 80203 Serial No. A-180 . otal airframe 
Comp. disassembly and recondition at 
Total engine since major overhaul 396:20. Hyd 
matic props sq. tips 396 :2¢ 
Empty weight 64 Ibs > cabin cha 
lavatory and cockpit 
RADIO AND NAVIGATION EQL IPMENT 
INSTALLED COST OVER $35.000 
Wilcox 440A 180 channel transceive overhauled 
and modernized to tatest model by Wilcox f 
Bendix MN-85D Navigation receiver, ove hauled nd 
n age = to latest model by Bendix tactory 
Wile 0 channel Glide Slope receiver overhauied 
by Ohio Aviation Company June 19 
ARC-I5B Navig. receiver everhauted by ARC 
Bendix MN 53A 3 light maker ovrhid by OAC ¢ 
ARC T 1 10 channel standby transmitter new 2 
ARC F-ItIA Iso amplifier new June 
Lear ADF iR remote ADF new Decembe ; 
BC-453 LF range receiver overhauled by OAC ¢ 
Lear L autopilot with approach coupler and alti 
tude control overhauled by Lear tactory | ) 
Sperry C-2 Gyrosyn compass and H-5 Horize with 
dual inverter system 
Dual 3 section instr. panel with Grimes lighting 
Radio and elect. instr. completely rewired 6/55 by 
AC and new overhead edge light panel installed 
Rotating beacon and high intensity wing lights 
wing ice lights Prop and windshield alcohol 
Windshield wipers. Deicer boots new 10°54. Nylon 
tires new 11/55. Oxg. sys. auto. regulator, 7 outlets 


Price $55,000 


THE COCA-COLA BOTTLING WORKS CO. 
General Office, 1507 Dana Ave.. Cincinnati 7, Ohio 


2868 :50 hs 
52000 hrs 


pholsterec 








OVERHAUL & 
MAINTENANCE 











Inc. of Inc. of 


ST. LOUIS TOLEDO 
Lambert Field Express Airport 


Specialists in 


DC3 
LODESTAR TWIN BEECH 


Maintenance Overhaul 
Inspection Conversion 











AIRCRAFT INSTRUMENTS 


Overhaul—Sales—Exchange—Parts 
Inquiries Invited 
Ask about our NEW AVIATION 
CREDIT PLAN, up to 90 days 
AIRC oo INSTRUMENT CORP 
Miami 48, Florida 
Cable: Airince 


(CAA 8 41 Class 1-2-3 Instrument) 











! BELIEVE IT—OR NOT !! 
A Trimotored Bn 9 eo 


revolution ary as 1d ft with 
» performan and in 
vised landing str ip ine safety factor 
landing 
min 
mp range r 
press <0 080 ibs. wi 

= ad a th ia20 4 | 
ros ases to 43.000 ibs 
But by. "Nor throp 1980 for Arctic Res a 
Assauit Transport to replac gliders > ‘~~ ith a 
ity to take off in short ai stances 
Rear loading powe r dr 

oz 


‘ change 45 mm 
° arntenance 


AInFRAME TIME SINCE NEW AVERAGE 35 HOURS 
F 


OR SALE OR LEASE 
Frank Ambrose Aviation Co., Inc. 


° ° pon Pinte enter naty tonal a rport Branch 


MiAMi as FLORIDA. 











C18 and D18 
BEECHCRAFT 
FOR LEASE 


Deal Directly 
with Owner 


No deposit re- 
quired—ne long. 
term contract. 


* Executive ap- 
pointments 

© Well equipped $800 monthty and 
radio up. Fly all you 


¢ Full instrumenta- like. Airerart © 


insurance includ 
tion 
* Good selection 


tf desired a 


craft available for 
outright purchase 


TRADE-AYER COMPANY 
Linden Airport Linden, WN. J. 
Hunter 6-7690 











Lambert Field 


PARTS & SUPPLIES 


NAVCO ... 2". 


Has oc oe and Supplies for Executive 
LODESTAR B 
Alrtra: 
A.R.C. Bendix 
P&W Continental 


Lear erry WwW 
Wright Goodrich Goodyear 








CONNECTORS 


STOCK DELIVERY AUTHORIZED DISTRIBUTOR 


BENDIX CANNON IPC WINCHESTER 


2102 Market 8 Phila Pa., TA) 7-5285 


HAROLD H. POWELL CO. 














OXYGEN EQUIPMENT 
SALES & SERVICE 
REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 
FIXED INSTALLATIONS 

GOV'T. APPROVED REPAIR STATION 


RP AERO Phone: ORegon 8-1161 
y) 


EL SEGUNDO, CALIFORNIA 


MINIATURE AIRCRAFT ° $ 


TELEPHONE TYPE * HERMETICALLY 
SEALED * SENSITROLS * STEPPING 
SWITCHES * GUARDIAN * KURMAN * 
ALLIED * SIGMA ®* LEACH and many others 





LARGEST STOCK OF RELAYS IN THE WORLD 





PRODUCTION QUANTITIES IN STOCK 


Send for our latest bulletins 











Lambert Field St. Louis, Mo. 








SALE or LEASE 


Lockheed Lodestar 18-56 


Lockheed Lodestar 18-56 


Beechcraft Twin-Bonanza 


Write Or Wire 


PAGE AIRWAYS, INC. 


Rochester Airport 
Rochester, New York 


—Cali— 
Genesee 7301 — Long Distance-139 
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Solar skills help produce 
guided missiles in quantity 


INFORMATION 
BOOKLET 
New brochure on Solar 
missile production capa- 
bilities — write for a copy 
today 


120 


GUIDED MISSILES REQUIRE imacinative engineering 
and precision fabrication with unending emphasis 
on quality. Solar has stressed these attributes for 
decades in designing and building aircraft compo- 
nents of tough allovs for use under stringent service 
conditions. In addition, Solars direct activity in 
missile programs extends from research and develop- 
ment work through to volume manufacture of com- 
ponents —such as current fabrication of fuselages for 
the air-to-air Hughes Falcon. For more information 
on Solar’s missile production capabilities, write Dept. 
B-142, Solar Aircraft Company, San Diego 12, Calif. 








SOLAR 


AIRCRAFT COMPANY 


Designers developers and manufacturers of gas turbines 
awcraft and missile components bellows — controls -— high 
temperature coatings metal alley products 








HAM 
A 
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\ 
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Now!...the NEW 


ROBINSON 
WIRE 
TWISTER 


with DIAGONAL 
GRIP - HEAD 
Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed « spec ially for those 
narrow- hard-to-reach places 
Split-second whirling action 
satcty-wires 3 engines in time 
required for one by any other 
method . Saves as much as 
: $140 per engine assembled. 

3-TOOLS-IN-1l | _ _ pliers. 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 

twist every time 

Ld assemb!l ine 

’ ] 12 Pm - ~ wiring Ay Zz $21.50 
9” ~—for bench work =>- $20.50 








assemblies, 12 oz 


Unconditional Money-Back Guar- 
antee. Send for complete details 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadiar. Distributor,Gensales, Utd., Malton,Ont. 


BIG or SMALL 


they all ‘ 
SHINE sesr 
SHINE toncer 
SHINE easier with 


The original chemically- 
impregnoted cotton wod- 
ding — Cleans quicker, gives 
higher, longer-lasting gloss, 
leaves protective film. Saves 
time, lebor ond money! 
Avoid inferior imitations. 


AVAILABLE 
AT LEADING 
DISTRIBUTORS 
MANUFACTURED EXCLUSIVELY BY 
George BASCH Co. 


559 Longfellow Avenue, New York 59, N.Y 




















LETTIERS 








New Air Policy 


I have been a regular subscriber to your 
magazine for veral vears, and I genuinel 
feel that you are performing a literarv ser 

of inestimable value to the nation 
ir age education 


In this respect, I feel compell d to c 
11 irticle contained in Wash 
Roundu March 5, 1956) which 
( tinuan of the present Na 
tional Air Policy It struck me that thi 
I nobstrust statement could well 


it 


D 


in th k to our future survival pro 


ding steps could be taken to make th 






- | 
forecast maccurat 
There is abundant cvidence that we at 
ntl it pea ith the Communist 
ly because of our overwhelming sup 
ty in offensive and defensive-air pow 
I] r, because of a reluctance to chang 
I traditional ind outmoded national 
eapons svstem we fast losing thi 
penority by permitting a stat of otter 
sive parity to be reached between our for 
ind those of the USSR. It is believed 
that our only practical hope for con 
tinued prevention of total war with tl 
Communists lies in our continued 1 iten 
of superiority in offensive and defen 


World War Il trinitv of land, sea and a 
tem for a modern w c 


] 


WRT N ti \ iD t air-nuciear po 





ippointed an A P 


Comm n headed by Thomas K. Finlett 


ich was to recommend an integrated Na 
tional Air Policy for the United States which 

wuld (1 protect the nation’s s rity t 
t g itest tent possible and (2) fost 
the nation’s economic and social interest 

In retrospect, this Air Policy served as th 
modern ba f the development of 

IT t air-nuclear power It also rved 


} 


l h ivy bomber trat 


n 
to help defend tl 


force concept against the “‘admirals’ attack” 


in 1949. The policy prov 


concept for th ipplicati 


ided a new strateg 
1 of military pow 
in effect ipacity for massive I taliatic n 
Finally, through it 


investigations, the Finletter Commission sa 


irching and impartial 


ind gave warning of the looming threat of 
Communist atom triking power at a tim 
when the majority of our government and 
military leaders ridiculed the nearness of th 
threat 

Threat of Future 

Che boldn ind vision of the report a 

guite remarkable in retrospect. This 1947 


\ir Policy gave gi dance to the planning 
md the 


deve lopm nt program 


friation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine’s editorial columns, 
iddress letters to the Editor, Aviation 
Week. 330 W. 42 St... New York 36. 
N. Y. Try to keep letters under 500 
words and give a genuine identifica- 
tion. We will not print anonymous 
letters. but names of writers will be 
withheld on request. 


ulted in todav’s modern U. S. Air For 


the principal preserver of peace in the world 
Hlowever, it now urgent that we rence 

this policy In its original form it was to 

provick uritv for the nation and its for 


m commitments through 1955 This was 


by 1 policy vhich stretched 
lk 


vel 


modified in 1953 
it the final attainment of the for 


is based in part on 


facts and assumptions declared in 1953 

Many of the assumptions are now known 
t b rronco W in no long I ono}! 
the advan in technology and enemy capa 
bilities. The f intended to have in 
1955 and then delaved until 1958 clearh 

ll not ri t ! t the known threat we 
1 195 

In re ognit i t tl dynam natur oft 
urpowe! ind its 1 nt affiliation with 
thermonuclear fir power, it is time for a 
\ yn 7 i spect of United 
Stat \irpower. From such a review, a 
} Nat il A | m be d d 


tional Wea System geared to the ag 
vhich i ! uch a pou will 

SCT 1 1 1 f nen th d gn 
our milita ten that it mav eff 

t met t onsibiliti n the air 

nuclear a 


‘Undiminished Progress’ 


Finally, a rent National Air Policy an 
nounced for tl United States would serve 
noti Russia and Red China 
that | S. foreign policy will be served 
ind support d the onlv element of U.S 
militarv force that they fear—our air-nuclear 


power. Further, that this deterrent to wat 
ll constantly be improved in the years 
that | thead and our superiority in thi 
lement of for vill not be allowed to 
diminish 
On the contrar t will be strengthened 


ontinually replaced as_ th 


reat thought and effort of the best of 
our ientifi technological and industrial 
personnel respond t th requirements 
pla d upon then odern air planners 
The pron of such undiminished 


progress for airpower, unhindered by tradi 
tion and backed by the resolute action and 
support of our government | rtainh 
ve the Communist ir plat reason for 
pau to think twi TOT iweduling a 
date for any future conflict 

In cons q we, such a p ld af 
ford the guidance and _ princip that must 
pl de U.S. airpower progr n the dawn 
ing air age and, under for ib] rcum 
stances, will offer the only means of con 
tinuing the peace and insuring our rvival 
is a nation 

There is some talk of appea t d 
criers of present defense policy b rantin 
th onstruction of a few mor B ma 
possibly granting more funds for missiles and 
b onst t i it ! d 

lear that h st p u rot ded an 
tortit vith an unequivoca 01 t 
inaintam supenority im offensn ind det 

ur-nucicar pon 

| t that ( h » ft | 
il t the establishment t 1 pol 
through vour editiorial pag t d b 
1 t tcp to ird nakin ) 
\ mentioned fo ist ina it 


Nang Wirn Wil 


Tribious, Triphibious? 


In it vears tl rd “‘triphibious” ha 
pt mt ) mu I in ha 
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) ) their etymolog 
C. D. Trirous 
Chief Engineer 
Department of the Navy 
Bureau of Aeronaut 
Western District 


Room d le Sant St t 
Lo Ang 15, Calit 
Orenda 14 Not Avro 
I ould lik to dra to our attention 
th ording in yout lumn “Industry Ob 
server page 23, March 5, 1956 issu In 
th item beginning “Canadair Limited 
Montreal the engin oncerned is th 
Orenda 14, manufactured by this company 


ind there should be no use of the wor 

Avro in describing this engin 
Scorr Yount 
Assistant to the General Manag 
Orenda Engines Limited 
Toronto, Canada 
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FAIR WEATHER OR FOUL, nicht or day 


Le ) 0 imoment nou 


SAC: 10 YEARS OF 
PEACE PROTECTION 


Round-the-Clock Readiness Deters Aggression 


ACROSS THE WORLD Sperry Flight Contro nd the K Sy 
f the target area, the K System locates the 


run, computes electronically the effects 


it the precise moment, it releases the bomb for 








Tou iv, on its 10th Anniversary, the Strategic Air Command has a striking power that says 


“Hands off!” to any possible aggressor. But it should give no one a feeling of complacency 
Chang yme fast, and only by anticipating future threats now can we meet them later on 

i cs Co Cc s C \ Cc F Cu < Cc ecl c cr « SYROSCOPE LOMPANY 
It was through military foresight, combined with Sperry engineering, that the nation now 


has the defensive 


power of the K System. Tomorrow’s defenses must be developed in the 


by working ahead. 








Sikorsky rotor heads stress ESNA 
A 16-year fastener field test 


How many different stresses are exerted on this rotor head 
it controls the cyclic and collective pitch of the five main blades 
of the Sikorsky $56 designed to transport 26 fully equipped 
troops? Since it also transforms engine power into forward 
motion or vertical flight, the stresses add up to an interesting 
but complicated problem in dynamics. Notice that Sikorsky has 
solved the fastening problems related to this rotor head design 
with dozens of standard hexagon and double hexagon Elastic 
Stop nuts. 

They are self-locking, maintain precision adjustments and 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Department N83-425 * 2330 Vauxhall Road * Union, New Jersey 


sure fastener securitv under the vibration and stress loads 
irmal to helicopter flight 

Sikorsky Aircraft Company had been using Elastic Stop nuts 

a decade he fore it he gan de veloping rolary wing alr 

raft in 1939. They have been a steady ESNA customer for 27 

years and Elastic Stop nuts have been a standard fastener on 
every new Sikorsky design. 

If you recognize the practical value of almost three decades 

of “flight tested” experience on all types of air frames and 

you ll rely on Elastic Stop® nuts 
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